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PREFACE  TO  THE  SECOND  EDITION. 

Thk  purpose  of  the  author,  as  stated  in  the  Preface  to  the  first 
edition,  was  to  give  to  the  profession  in  a  condensed  form  the  accepted 
doctrines  and  approved  procedures  of  Modern  Surgerj'.  The  criticisms 
of  the  author's  efforts  have  seemed  to  indicate  that  he  succeeded  ;  and 
in  the  belief  that  a  volume  from  a  single  pen  may  be  more  equable  in 
its  teachings  than  a  composite  book  from  many  minds,  he  presents  a 
new  edition  to  his  surgical  colleagues. 

Much  space  has  been  given  to  modem  pathology  and  asepsis,  with- 
out a  knowledge  of  which  no  surgeon  is  equipped  for  work.  Frac- 
tures and  dislocations  have  been  discussed  in  a  specially  practical  and 
comprehensive  manner,  because  of  their  daily  importance  to  the  prac- 
titioner of  medicine  and  surgery.  The  articles  on  Ap{)endicitis,  Dis- 
eases and  Injuries  of  the  Joints,  Diseases  and  Injuries  of  the  Grenito- 
Urinary  Organs,  Dislocations,  Excisions,  and  Amputations  have  been 
entirely  rewritten,  and  the  text  throughout  has  been  carefully  revised. 

The  volume  has  been  indexed  very  thoroughly  in  order  that  it  may 
be  used  with  satisfaction  as  a  l)ook  of  reference. 

The  author  is  greatly  indebted  to  his  friend  Dr.  William  S.  Wray 

for  valuable  assistance  in  proofreading. 

JOHN  B.  ROBERTS. 
1627  Walnut  Street,  Philadelphia. 
October,  1899. 


FROM  THE  PREFACE  TO  THE  FIRST  EDITION. 


This  treatise  is  the  result  of  an  effort  to  give  the  profession,  in  a 
condensed  form,  the  accepted  doctrines  and  approved  procedures  of 
Modern  Surgery. 

I  have  endeavored  to  write  a  practical  work,  giving  the  surgical 
principles  and  operative  methods  generally  accepted  and  practiced  by 
the  leading  surgeons  of  the  world  at  the  present  time.  The  opinions 
of  the  best  authorities,  the  methods  of  the  most  practical  surgeons, 
and  the  well  established  facts  of  surgical  science  are  discussed ;  but 
the  consideration  of  theories,  historical  questions,  traditional  views 
and  operations,  and  innovations  of  undecided  value  has  been  rigidly 
avoided. 

The  value  of  an  author's  discretionary  power  in  such  rejection  or 
acceptance  of  material  depends  upon  the  carefulness  of  his  analysis 
and  the  impartiality  and  soundness  of  his  judgment.  It  has  been  my 
aim  to  bring  those  essentials  to  the  work ;  hence,  the  statements  of 
the  volume  represent  my  appreciation  of  the  questions  that  have  pre- 
sented themselves. 

In  order  to  depict  the  present  state  of  modem  surgery  I  have  con- 
sulted standard  text-l)ooks  and  current  surgical  literature.  The  best 
and  newest  thought  is  usually  found  in  the  latest  editions  of  mono- 
graphs ;  therefore  much  use  has  been  made  of  such  works. 
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!  Deflnition,— Tli(.'  term  "  iiirtanimatioQ"  i-efci-s  to  the  changes 
rvol  in  Uviug  auimal  structure  followiug  aQ  injurious  inHuence 
Insufficient  to  cause  immediate  loss  of  vitality,  XliiB  initial  factor 
may  originate  from  without,  extrinaically,  as  from  a  blow ;  or  from 
within,  intrinsically,  as  in  inflammations  due  to  deleterious  elements 
circulating  iu  the  blood  current. 

Inflsimmatiou  may  be  provisionally  described  as  a  peculiar  molecular 
change  in  the  walls  of  the  small  blood  vessels,  dependent  upon  an  ex- 
trinsic or  an  intrinsic  irritation,  which  increases  the  adhesion  of  the 
blood  to  the  vessel  walla  and  allows  abnormal  permeation  of  the  blood 
elements  through  them.  It  miLst  not  be  supposed,  howev,cr,  that  an 
alteration  can  occur  in  the  vessel  walls  without  the  tissues  also  being 
affected,  for  the  lesion  of  the  vessel  wall  is  evidently  not  the  essential 
feature  of  the  process.  Until  the  blood  elements  are  allowed  to  escape 
by  the  abnormal  ])ermeability  of  the  vascular  coats,  iuflammation  may 
be  said  not  to  exist. 

Inflammation  is  a  nutritive  disturbance  arising  from  damage  to  the 
tissues,  and  the  object  of  the  various  phenomena  produced  is  to  over- 
come or  lessen  the  effects  of  the  injury.  It  is  Nature's  reparative 
effort  to  overcome  the  jwrturbatious  caused  by  an  injurious  influence 
on  tlie  living  animal  organism. 

The  microscopic  changes  in  inflanimatioo  and  in  repair  of  wouatb, 
for  example,  are  nearly  or  quite  identical ;  but  repair  need  not  show 
the  clinical  symptoms  which  are  usually  found  in  inflammation.  This 
"  t  well  exhibited  in  the   healing  or  repair  of  aseptic  wounds.     The 

nptoms  observed  clinically  in  surgical  lesions,  and  to  which  the  term 
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inflammation  is  applied,  are  the  result  of  bacterial  infection  of  the  lesion, 
either  from  within  the  vessels  and  tissues  or  from  without  the  animal. 

There  are  three  terms,  to  which  authors  have  given  somewhat  dif- 
ferent applications,  that,  on  account  of  their  relationship  to  the  pro- 
cess of  inflammation,  require  explanation  at  this  time.  Hyperemia 
is  an  unusual  amount  of  blood  in  the  vessels,  due  to  any  cause  what- 
ever. A  hypersemia  due  to  physiological  causation,  as  in  glands  dur- 
ing active  secretion,  in  the  skin  in  blushing,  and  in  erectile  structures, 
is  called  a  determination  of  blood.  Hy])er8emia  resulting  from  im- 
perfect venous  return,  due  to  mechanical  pressure  on  veins,  gravity,  or 
diminished  cardiac  power,  is  called  congestion,  which  term  should  be 
employed  only  in  this  restricted  sense.  Hypenemia  produced  by  an 
increased  amount  of  blood  thrown  into  a  part  is  often  denominated 
"  active  congestion,''  but  this  tends  to  produce  confusion.  For  prac- 
tical purposes  this  fonn  of  hypenemia  is  an  early  phenomenon  in  in- 
flammation, and  though  often  no  sensible  eiFusion  occurs,  it  might, 
with  considerable  propriety,  be  styled  inflammatory  hyperemia.  The 
hypersemia  probably  occurs  because  the  damaged  structures  need  re- 
construction. It  is  possibly  due  to  an  alteration  in  the  attraction  be- 
tween the  blood  and  the  tissues. 

Hypenemia  and  inflammation  have  a  close  relationship,  since  hy- 
persemia,  whether  physiological,  mechanical,  or  active,  if  continued, 
leads  to  eifusion  and  exudation,  and  inflammation  at  once  exists. 
When  inflammation  subsides,  hypenemia  is  left  as  the  last  step  toward 
restoration  of  the  part  to  health. 

To  indicate  inflammation  of  a  structure  the  termination  "  itis "  is 
added  to  the  name  indicating  the  structure  aflected,  as  peritonitis, 
pleuritis. 

Causes. — ^The  causes  of  inflammation  are :  the  exciting  or  deter- 
mining, which  give  rise  to  the  actual  outbreak  of  inflammation,  and 
the  predisposing,  which  have  previously  created  a  tendency  that  re- 
quires merely  an  exciting  cause  to  initiate  the  inflammatory  process. 
Exciting  causes  may  be  local,  as  in  injuries,  and  constitutional,  as  in 
syphilis.  Predisposing  causes,  in  like  manner,  may  be  local,  as  in 
the  weakness  of  an  organ  resulting  from  previous  inflammations,  and 
constitutional,  as  in  inherited  or  acquired  impairment  of  bodily  vigor. 
A  given  cause  may  be  at  one  time  an  exciting,  at  another  a  predispos- 
ing, cause.  For  example,  hyperemia  due  to  increased  functional  activ- 
ity of  an  organ  may  be  the  exciting  cause  of  inflammation  ;  again,  the 
same  hypereemia  of  the  same  organ  may  be  the  predisjjosing  cause  to 
which  an  irritation,  acting  as  an  exciting  cause,  must  be  added  to  in- 
duce the  outbreak  of  inflammation. 

Inflammation  due  to  external  injury  is  called  traumatic,  that  without 
definite  assignable  cause  cryptogenetic  or  idiopathic.  The  latter  term 
must  not  be  understood  as  implying  that  inflammation  can  arise  with- 
out a  cause.  Inflammation  cannot  spread  unless  its  cause  has  ex- 
tended its  area  of  influence,  nor  can  it  persist  without  a  similar  persis- 
tence of  its  causation. 


I 

I 


Considering  tte  causes  of  intiammation  it  must  be  remembered 

that  there  are  two  factors  in  ita  etiology — the  cause  which  exerts  an 

excitiug  influence,  and  the  tissue  upon  which  auch  influence  is  exerted. 

In  some  coses  the  exciting  cause  acts  without  any  predispnsitioD  of  the 

tissue  being  present,  while,  at  other  times,  the  same  exciting  oause  caunot 

produce  inflammation  unless  the  normal  resisting  power  of  the  tissue  is 

lowered.     This  impaired  resistance  of  the  tissue  may  result  from  either 

acquired  or  an  inherited  predisposition.     It  is  seen,  therefore,  that 

le  predisposing  cause  of  inflammation  may  be  anything  which  has  a 

indency  to  lower  the  normjii  resistance  of  the  body  or  any  part  of  the 

body  to  irritating  influences. 

The  exciting  causes  of  nearly  all  inflammations  may  be  claswed  under 
one  of  three  heads:  I.  Mechanical,  as  in  injuries.  2,  Thermal,  as  in 
burning  and  freezing.  3.  Chemical,  as  in  toxic  inflammations,  such 
as  arsenical  neuritis,  and  in  inflammations  due  to  the  chemical  prod- 
ucts, or  toxines,  of  micro-organisms.  Among  causes  which  may  in- 
duce inflammation  there  are  some  which  are  perfectly  obvious  and 
easily  detected.  These  jiroduce  what  are  often  called  simple  traumatic 
inflammations.  Under  this  head  may  be  included  mechanical  and 
chemical  injuries ;  injuries  due  to  the  application  of  heat  or  cold  ;  those 
due  to  electricity,  which  causes  electrolysis  of  the  fluids,  or  to  pm- 
[Jonged  anemia,  or  bloodlessness,  of  the  part.  Excessive  functional 
activity  and  nervous  influences  are  said  to  produce  inflammation.  Such 
'ioflammations  do  not  tend  to  spread  beyond  the  site  originally  sub- 
'Jected  to  injurious  inffueuces,  nor  to  increase  in  severity  after  the  appli- 
cation of  the  exciting  cause  has  ceased.  In  fact,  tlie  height  of  the 
inflammation  is  reached  soon  after  the  receipt  of  the  injury,  imd  the  in- 
flammation rapidly  subsides. 

The  irritation  and  consequent  inflammation  produced  by  a  chemical 
agent  does  not,  however,  always  show  itself  at  the  point  at  which  the 
ohemical  agent  gains  admission  to  the  body.  P]xamples  of  this  are 
seen  in  instances  of  inflammation  of  the  internal  oi^na,  such  as  the 
kidneys  and  liver,  produced  by  the  absorption  of  drugs  through  the 
akin  or  stomach.  Alcohol,  for  instance,  produces  chemical  inflamma- 
tion of  the  liver.  Certain  drugs,  on  the  other  hand,  act  injuriously  on 
the  kidneys,  by  which  organ  they  are  eliminated  from  the  blood. 
These  are  instances  of  inflammation  due  to  chemical  causes,  but  \videly 
different,  of  course,  from  the  inflammation  of  the  skin  produced  by 
powerful  caustics,  where  the  inflammation  is  produced  at  the  point  of 
^plication  of  the  agent. 

Rheumatic  and  gouty  inflammations  are  perhaps  due  to  a  similar 
action  of  chemical  agents  in  the  blood.  The  inflammations  due  to 
what  is  ordinarily  called  exposure  to  cold  or  wet  are  probably  associ- 
ated with  an  irritation  of  the  vessels,  due  t*»  driving  the  blood  from 
the  surface  of  the  body  to  the  internal  oi^ns. 

Many  inflammations  whose  causation  was  formerly  obscure,  and 
which  were,  therefore,  called  idiopathic,  are  now  known  to  be  due  to 
"*ie  presence  of  vegetable  organisms.     These  fungi,  which  are  vari- 
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ously  called  bacteria,  microbes  and  micro-organisms,  multiply  in  the 
fluids  of  the  human  body,  and  therefore  fiimisli  continuously  acting 
causes.  Inflammations  resulting  from  these  fungi,  or  microscopic 
plants  are  probably  due  t«  the  chemical  rather  than  the  mechanical  ac- 
tion exerted  by  them. 

There  ia  a  very  great  variation  in  the  severity  or  type  of  inflammation 
or  disease  duo  to  these  organisms ;  some  of  them  are  very  virulent, 
causing  at  once  gangrene,  others  cause  a  suppurative  inflammation, 
and  f<tJII  others  a  chronic  inflammation.  The  variety  of  inflammation 
may  be  flbrinous,  suppurative,  or  productive.  Some  of  them  produce 
conditions  which  are  not  inflammatory.  Tuberculosis,  tetanus,  anthrax, 
actinomycosis,  glanders,  abscesses  and  many  other  surgical  conditions 
are  caused  by  these  fungi.  Some  fungi  have  a  specific  action  and  pro- 
duce one  disease  which  cannot  be  produced  by  any  other  organism. 
Other  organisms  produce  difierent  pathological  consequences  under 
varying  circumstances.  Some  conditions,  as  virulent  inflammation, 
may  be  produced  by  several  varieties  of  bacteria. 

Again,  there  are  many  oiganisms  which,  by  entering  the  fluids  of  the 
body,  do  not,  so  far  as  known,  produce  any  form  of  inflammation  or 
disease.  These  are  called  non-pathogenic  organisms  in  con tra-disti no- 
tion to  those  referred  to  above,  which  are  called  pathogenic  organisms, 

lu  studying  the  microbtc,  or  mycotic,  origin  of  inflammation  it  must 
be  remembered  that  the  inflammation  is  not  due  to  the  mere  presence 
of  the  microljes  within  the  body,  because,  under  ordinary  circum- 
stances, the  normal  resistance  of  the  tissues  to  pathogenic  processes 
prevents  the  occurrence  of  inflammation.  In  other  words,  bacteria 
moving  freely  in  the  blood  current  may  not  inflame  the  tissues.  Cer- 
tain contingencies  are  requisite  before  their  deleterious  influence  can  be 
exerted.  It  is  necessary  that  the  organisms  shall  be  arrested  so  as  to 
be  able  to  multiply  and  produce  irritation  ;  because,  it  requires  a  large 
number  of  these  organisms  in  the  tissue  to  produce  a  pathogenic 
change.  Such  arrest  of  bacteria  may  be  caused  by  the  processes  of 
embolism  and  thrombosis,  or  by  injury  to  a  blood  vessel  by  which  an  ex- 
travasation of  blood  takes  place  into  the  connective  tissue  surrounding 
the  capillary  vessels  ;  or  the  oi^anisms  may  be  filtered  out  of  the  lymph 
current  by  the  lymph  glands.  These  processes  which  allow  the  micpo- 
oi^nisms  to  come  to  rest  and  settle  may  lie  the  needed  factor  which 
will  cause  the  advent  of  inflammation. 

It  may  occur  that,  notwithstanding  the  arrest  of  bactoriii,  no  inflam- 
mation occurs,  because  there  is  no  predis|>osition  in  the  tiss^ue  at  the 
point  of  arrest,  or  in  the  general  system  of  the  patient,  to  sufier  from 
microbic  invasion.  Sometimes  the  micro-oi^nisms  remain  at  one  point, 
producing  local  irritation,  but  their  chemical  pnKliict«  or  toxines  enter 
the  blood  current  and  produce  eflbcts  in  ilistant  part-^  of  the  body.  This 
is  a  conspicuous  characteristic  of  tlie  bacterium  which  causes  diphtheria. 

This  makes  clear  to  us  what  is  meant  in  the  preceding  paragraphs 
by  "predisposing  causes  of  inflaumiation."  Any  circumstance  which 
results  in  a  depression  of  the  vital  powers,  such,  for  example,  as  the 
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continued  abuse  of  alcohol  or  prolonged  anxiety  and  exhaustion,  may 
induce  a  general  or  constitutional  predisposition  to  iiifiammation. 
Bruises  which  cause  extravasation  of  blood  may  act  as  a  local  predis- 
posing cause ;  as,  indeed,  may  any  variety  of  wound.  Wounds  whicb 
are  open  to  the  air,  by  giving  entrance  to  micro-organisms  upon  the 
surface  of  tlie  body  and  in  the  air,  are  much  more  prone  to  inflainma- 
tion  than  subcutiineous  wounds,  since  the  latter  exclude  the  bacteria 
which  are  external  to  the  patient's  body. 

Some  bacteria  will  cause  Intlaoimation  only  when  they  gain  access  to 
a  certain  kind  of  soil  which  is  favorable  for  their  growtli  and  develop- 
ment. Portions  of  the  body,  for  instance,  may  be  too  cold  for  their 
development,  in  which  event  inflammation  will  not  occur  or  will  be 
arrested.  If,  however,  these  same  organisms  happen  to  become  lo- 
cated in  sonic  part  of  the  Inxly  which  is  Murmer,  they  multiply  and 
may  at  once  exciti-  luSammation.  This  illustrates  what  has  been  said 
l>efore,  that  each  organism  liaa  its  jKiculiarlty  which  must  be  accommo- 
dated in  order  to  allow  its  development  and  pathogenic  action.  These 
microscopic  plants  are  just  as  particular  as  to  the  kind  of  soil  In  which 
they  grow  and  as  to  the  circumstances  surrounding  their  growth,  as 
are  the  trees  with  which  man  comes  in  contact  in  the  larger  world. 

Certain  conditions  of  the  blood,  such  as  diabetes  and  Bright's  dis- 
ease, are  particularly  favorable  for  the  development  of  certain  forms  of 
bacterial  lite  and  the  consequent  inflammations, 

Again,  the  number  of  organisms  which  gain  access  to  the  tissues  ia 
I  a  matter  of  importance.  It  can  easily  be  under.^itood  that  if  but  a 
small  number  infect  the  animal  or  human  being  they  can  be  destroyed 
I  or  rendered  Inert  by  the  normal  resistance  of  the  tissue.  The  blood 
I  serum  and  the  fluids  of  the  tissues  have  a  power  of  rendering  micro- 
L  oi^uisms  inert,  either  by  acting  as  an  antidote  to  their  toxlnes  or  by 
I  destroying  the  vitality  of  the  germs.  This  protective  agency  is  said 
1  to  reside  in  the  nuclelns  of  the  blood  and  tissues.  It  is  known  tliat 
I-  the  leucocytes  and  certain  tissue  cells,  such  as  endothelial  cells  of  ves- 
I  Bels,  have  a  tendency  to  surround  germs  and  to  destroy  them.  The 
I  force  by  which  phagocytes  are  attracte<l  towards  the  bacteria  is  called 
positive  chemutaxiB.  At  other  times  these  cells  appear  to  eat  up  the 
bacteria,  and  hence  are  called  phagocytes.  If,  however,  the  dose  of 
I  pathogenic  organisms  is  very  lai^,  or  relatively  large  compared  with 
3  resistant  pi>wer  of  the  bltKid  serum,  tissues  and  phagocytes,  inflam- 
I.  mation  will  be  induced.  The  jKdy nuclear  leucocytes  are  apparently 
I  the  racist  active  phagocytes. 

I      It  is  a  curious  fact  that  the  growth  of  several  organisms  together 

I  may  induce  jiathological  results,  which  no  one  of  them  alone  is  ca- 

Erpable  of  efleeting.     This  is  seen  in  the  harmful  effects  resulting  from 

^he  association  of  putrefactive  organisms  and  pus-causing  oi^ntsms. 

Jn  this  instance  it  is  probable  that  the  putrefactive  bacteria  destroying 

'lie  granulation  tissue  which  may  be  present  allow  the  pyogenic  fungi 

a  gain  a<s:es9  to  the  general  circtilation. 

It  is   belicvetl,  also,  that  some  organisms  act   antagonistically  to 
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-other  gpcdea  of  fimgi.  A  pnticnt  inoculati?d  witb  erysipelas  becomes 
immune  to  irifcction  with  the  antlimx  bacillus.  In  a  similar  way  the 
bacillus  pyocyancuK  antagonizes  the  pathogenic  powers  of  the  bacillus 
of  anthrax. 

The  poison  from  micro-organisms  may  be  attenuated  by  certain  labo- 
ratory methods  of  handling  the  fnngi.  If  they  are  cultivated  outside 
of  tlie  animal  body,  and  not  passed  through  some  animal  for  a  long 
period  of  time,  they  soon  diminish  in  virulence.  There  are  other 
methods  of  cultivating  these  organisms,  which  in  a  similar  way 
weaken  or  attenuate  the  poison.  It  is  stated  tliat  the  poisonous  quali- 
ties may  also  be  increased  by  similar  niunipuhition  in  the  bacteriolt^- 
ioal  laiaoratory. 

mOBO-OBaANISMS  WHICH   ABE   ASSOCIATED    WITH   DISEASE. 

The  pathogenic  vegetable  parasites  or  fungi  show  no  distinction  be- 
tween stem  and  leaf,  and  are  without  green  coloring  matter.  They 
consist  of  one  cell,  and  are  of  three  kinds — bacteria,  yeasts,  and 
moulds.  The  first  are  the  organisms  to  whose  action  most  of  the 
infective  diseases  are  attributed.  The  disease  called  tbmsh,  and 
which  is  cliaracterized  by  grayish  patches  forming  upon  the  rau- 
cous membrane  of  the  mouth  and  adjacent  parts,  is  due  to  a  }>arasite 
which  is  one  of  the  yeasts.  It  has  recently  been  suggested  that  the 
malignant  tumors  called  carcinomas  may  be  due  to  a  yeast.  A 
uuniber  of  skin  diseases  are  caused  by  the  growth  of  pathogenic 
moulds.  Favus,  tinea  tonsurans,  tincji  sycosis,  and  pityriasis  are  io- 
atances  of  parasitic  skin  diseases  due  to  moulds.  Actinomycosis  is 
due  to  a  fungus  probably  belonging  to  this  class. 

It  should  be  remembered  that  the  word  bacteria  is  used  very 
loosely  by  many  to  refer  to  all  kinds  of  parasitic  fungi.  It  is  better, 
however,  to  restrict  it  to  a  single  class,  to  which  is  also  given  the 
Dame  sehizomycetes.  Bacteria  are  characterized  by  their  method  of 
multiplication,  which  is  either  by  division  or  by  the  formation  of  spores. 
Yeasts,  or  sprouting  fungi  (blastomycetes),  however,  multiply  by 
the  budding  process ;  while  the  moulds  (hyphomycetes)  have  a  more 
complicated  method  of  multiplication  or  reproduction,  and  are  char- 
acterized by  numerous  threads  which  interlace  and  form  the  mycelium. 

Some  of  the  protozoa,  microscopic  organisms  belonging  to  the  ani- 
mal kingdom,  infect  animals  and  cause  disease;  but  they  are  not 
important  to  the  surgeon.  Dysentery  duo  to  the  amoeba  and  malarial 
fevers  due  to  the  plusmodium  are  diseases  of  this  character.  Some 
malignant  tumors  have  been  thought  to  be  due  to  protozoa.  This  has 
not  been  proved. 

It  is  sufficient  for  our  purpose  to  describe  the  different  forma  of 
cell  which  characterize  the  bacteria.  If  the  colls  are  spherical  or 
^g-shaped  the  fungus  is  called  a  coccus ;  if  however  the  cells  are 
straight  rods  the  fungus  is  called  a  bacillus;  if  the  organism  is 
curved  it  is  called  spirillum.      These  three  terms,  then,  are  used  to 
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tut«8  an  iDdlvidual.  These  cells  may  be  grouped  together  in  various 
ways.  If  the  round  or  oval  cells  sliow  a  tendency  to  grow  t<^ther 
in  groups  somewhat  like  bimchea  of  grapes,  the  fungus  is  called  a 
staphylococcus,  or  cluster-coccus;  if  the  same  shaped  cella  always 
grow  in  straight  chains,  like  beads  upon  a  string,  the  plant  is  colled  a 
streptococcus,  or  chain-coccus ;  if  there  Is  a  tendency  for  two  rouud 
or  oval  cells  to  keep  close  together,  but  separate  from  other  cells,  the 
fungus  is  called  a  diplococcus. 

These  remarks  make  clear  the  terms  used  to  describe  the  fungi  found 
in  sui^ical  diseases.  The  streptococcus  pyogenes  is,  in  accordance 
with  its  name,  a  pus-causing  chain-coccus  ;  whereas  the  staphylococcus 
pyogenes  is_  a  pus-causing  cluster-coccus.  There  may  be  several  kinds 
of  staphylococcus  or  streptococcus,  each  of  which  has  a  distinctive 
adjective  added  to  its  name.  Thus  we  have  the  white  pus-cjiusing 
grape-coccus  and  one  of  a  golden  color  which  has  a  similar  pathogeuic 
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In  multiplying,  the  scliizomycetes,  or  fission  fungi,  to  which  has 
l>een  given  the  name  bacteria,  divide  so  as  to  form  two  or  more  indi- 
vidual cells.  Some  of  them,  however,  multiply  by  the  formation  of 
spores,  round  or  oval  bodies,  which  grow  within  the  cells,  and  subse- 
quently become  separate  individuals. 

Some  of  these  micro-orgauisms  have  the  power  of  motion  and  are 
called,  therefore,  motile  forms.  The  various  forms  differ  from  each 
other  in  the  character  of  food  which  they  require  ;  though  carbon,  hy- 
drogen, nitrogen,  phosphorus,  sulphur,  magnesium  and  potassium  are 
needed,  probably,  by  all.  The  presence  of  water  is  necessary  for  the 
development  of  fungi ;  therefore,  thorough  drying  prevents  multipU- 
oatioD  of  fungi,  and,  in  some  cases,  kills  them.  Some  require  oxygen, 
which  others  can  do  without ;  hence  they  are  called  aerobic  and  anaer- 
obic. The  temperature  to  which  they  are  exjiosed  has  also  an  impor- 
tant bearing  on  the  life  and  development  of  nearly  all  forms.  Tliey  are 
killed  by  boiling,  or  by  a  degree  of  heat  very  little  above  the  boiling- 
point,  provided  that  moist  heat  is  used.  Dry  heat  does  not  destroy 
^em  until  it  reaches  a  point  considerably  above  the  boiling-point. 
The  bacillus  of  malignant  pustule  is  of  all  pathogenic  micro-organisms 
the  most  difficult  to  destroy  by  heat.  Spores  will  resist  a  higher  de- 
of  heat  and  more  changes  of  condition  without  loss  of  vitality  thi 
[•■will  fiilly  developed  fungi. 
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Bacteria  are  found  in  the  air^  in  the  water,  in  the  earth,  a 
the  external  surface  of  the  human  body.     These  organisms 
numbers,  both  pathogenic  and  non-pathogenic,  are  found  u 
nails  and  in  the  various  folds  of  the  skin,  such  as  the  axilla, 
also  numerous  upon  the  mucous  membranes  which  come  ic 
with  the  air,  such  as  the  bronchial  and  intestinal  mucous  m< 
and  those  of  the  mouth  and  oesophagus.    In  many  instances  tl 
harm,  even  if  pathogenic,  because  of  the  resistance  of  the  t 
their  action,  which  is  great  when  the  vitality  of  the  tissues 
paired  ;  or  because  of  the  comparatively  small  number  which 
cess  to  the  tissues.     Under  favorable  circumstances,  howeve 
plication  is  very  rapid,  and  one  individual  may  develop  in 
millions  in  twenty-four  hours. 

The  epidermis  on  the  outside  of  the  animal  and  the  epithel 
ering  the  mucous  membranes  constitute  an  armor-like  p 
against  infection  of  the  system  by  the  entrance  of  bacteria, 
cretions  on  the  mucous  membranes  may  also  protect  from  bac 
vasion  by  exerting  a  germicidal  influence,  or  by  washing  tl 
away.  A  wound  in  the  epidermis  or  epithelium  is  usi 
atrium  or  portal  of  entry  for  the  micro-organisms.  Soraet 
wound  may  be  so  insignificant  as  to  be  overlooked ;  or  it  r 
healed  before  symptoms  of  infection  have  shown  themselves 
wounds  absorb  bacteria  and  their  toxiues,  or  products,  rapi* 
granulating  wounds  and  those  in  which  the  vessels  are  closed 
agula,  absorb  them  slowly.  There  may  be  no  lesion  exhibit 
portal  of  entrance,  but  the  symptoms  of  infection  may  apj: 
where.  When  organisms  enter  the  blood  a  "  septicemia ''  i 
be  present.  Surgeons  often  employ  the  word  "septiciemij 
special  form  of  infection. 

It  has  previously  been  stated  that  the  mere  presence  of  pj 
organisms  in  the  blood  current  is  not  sufficient  to  give  rise  t 
This,  according  to  present  pathological  views,  can  only  occur 
circumstances  are  favorable  to  their  development  within  the  1 
the  resisting  power  of  the  tissue  to  their  injurious  action  is  i 

The  antagonism  of  the  tissues  to  microbic  invasion  tends  t* 
disease,  imless  the  number  or  dose  of  infecting  germs  is  too  h 
successfully  repelled.  The  leucocytes  may  form  a  wall  ( 
around  the  bacteria,  and,  thus  hemming  them  in,  prevent  thei 
ination  through  the  body ;  or  they  may  be  taken  into  the  i 
tlic  phagocytes  and  their  vitality  be  destroyed.  The  blood  sen 
antagonistic. 

Some  animals  are  immune  to  certain  infections  and  parti ci 
ceptible  to  others  ;  and  some  indiv' iduals  of  a  given  variety  < 
liave  immunity,  either  acquired  or  inherited,  ajLi:ainst  c-ertain  i 
Erysipelas  of  the  face,  for  example,  is  liable  to  recur,  wliile  a 
lias  once  had  typhoid  fever  is  not  likely  to  have  it  again,  1 
has  acquired  inmiunity.  The  formation  of  antitoxic  substan 
body  capable  of  neutralizing  the  poisonous  products  of  the 
bacteria  is  not  yet  well  understood. 
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TarietieB. — All  forms  of  inflaraniiition  are  either  acute  or  chronic. 
The  acute  is  rapid  in  crmrse  or  severe  in  syniptonis,  tlie  clironic  slow 
in  progress  or  less  severe  in  symptoms.  It  will  thus  be  seen  that  the 
terms  acute  and  chronic  each  ciiutain,  porhiips  improjierly,  two  ideas — 
one  relerrin^  to  time,  the  other  to  severity.  The  word  subacute  is  used 
to  expi-esa  an  intennediate  severity  between  acute  and  chn)nic,  but 
has  no  reference  t"  time.  Hence  iuflanimation,  as  to  tune,  is  termed 
either  acute  or  chronic  ;  as  to  severity,  it  is  expressed  as  acute,  sub- 
acute, or  chronic. 

Although  iuHammation  is  essentially  the  same  in  whatever  tissue  it 
may  occur,  the  character  of  the  exudate  varies  in  accordance  with  the 
resistance  of  the  tissue,  the  intensity  of  the  injurious  causative  influ- 
ence, and  the  time  of  action  of  that  influence.  These  variations  in  the 
exuciate  may  nfteu  be  found  in  the  same  inflammation  by  examioiug 
different  areas  of  inflamed  structure. 

^ERors  Inflammation. — In  serous  inflammation  the  exudate  is 
characterized  by  a  small  amount  of  albumin  and  few  leucocytes,  being, 
indeed,  very  slightly  different  from  the  normal  transudate  of  healthy 
tissues.  This  fluid  does  not  coagulate.  Instances  of  serous  inflam- 
mation are  seen  in  pleuritis  with  effusion,  arthritis,  hydrocele,  and  in 
inflammatory  tedema  of  connective  tissue.  This  form  of  exudate  may 
be  expected  after  slight  or  momentery'  injuries,  in  the  early  stages  of 
more  severe  inflammations,  and  in  cases  where  the  blood  is  impov- 
erished. 

FiDKisocs  Ikfi-ammation', — Fibrinous  inflammation  gives  rise  to 
an  exudate  containing  larger  quantities  of  albumin  and  more  leucocytes 
than  that  of  serous  inflammation,  and  hence  is  more  coagulable.  It 
forms,  upon  free  surfaces  and  in  the  substances  of  organs,  that  which 
is  clinically  denominated  "  lynnph."  Lymph,  then,  is  an  inflammatory 
product  consisting  of  fibrin  and  entangled  leucocytes.  It  is  sometimes 
vslhd  plastic  lymph,  t^j  show  that  it  is  entirely  different  from  the  fluid 
called  lymph  which  circulates  in  the  lymphatic  vessels. 

The  best  examples  of  this  form  of  inflammation  are  seen  in  the 

embranes,  such  as  tJie  imritoneum  and  pleura,  and  in  the  long 

intinned  or  chronic  inflammations  of  slight  intensity  in  connective 

lue.     At  times  occurs  a  grade  of  inflammation  intermediate  between 
forms,  which  may  be  termed  scro-fibrinous  inflammation. 

These  varieties  of  the  inflammatory  process  may  end  by  absorption 

the  exudate,  which  is  accomplished  by  the  leucocytes  returning  into 
le  circulation  by  entering  the  lymphatic  vessels,  and  by  the  fibrin 
and  some  of  the  leucocytes  undei^ing  fatty  degeneration  previous  to 
such  alisorption  by  the  lymphatic  system.  The  veins  also  take  part 
in  the  absorption  of  the  exudate. 

PPL'HATIVE  Isflammatios. — In  this  very  common  form  of  in- 

im&tion  the  exudate  contains  the  same  elements  as  in  the  fibrinous, 

does  not  coagulate.     No  lymph,  therefore,  is  deposited,  or,  if  any 

iph  has  been  deposited  by  the  previous  form  of  inflammation,  it  is 

'  by  the  accessiou  of  the  suppurative  stage.     It  is  thus  seen 
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that  the  so-called  varieties  of  inflammation  are  rather  stag« 
grees,  of  the  process.      Suppurative  inflammation  is  the  re 
more  irritative  or  longer  continued  cause  than  the  serous  or 
forms.     It  is  due  practically  always  to  pus-producing  bacteri 

Acute  suppuration  is  another  term  signifying  the  same  pre 
the  suppuration  is  circumscribed  in  an  abnormal  cavity,  the 
condition  is  called  abscess  ;  if  difiiised  in  the  tissues,  purulen 
tion.     Pus  contained  in  a  normal  ca\4ty,  such  as  the  pleu: 
knee-joint,  is  called  a  purulent  efinsion.     If  suppuration  oc( 
a  free  surface  of  mucous  membrane  the  condition  is  called 
catarrh,  provided  the  epithelium  of  the  mucous  surfaces  is 
stroyed ;  while  it  is  called  ulceration  if  the  epithelium  and 
tissues   are   destroyed.     Suppuration  attacking  a  cutaneou 
gives  rise  to  what  is  also  called  ulceration. 

Productive  Ixflambiation. — When  the  exudate  of  a 
fibrinous  inflammation  becomes  converted  into  new  connecti 
the  inflammation  is  termed  productive,  because  of  the  formati< 
new  structure.     The  healing  of  a  wound  is  a  good  illustratio 
ductive  inflammation.     This  process  is  accomplished  by  the  \ 
appearing  and  numerous  leucocytes  coming  into  the  lymph,  af 
vascular  loops  from  the  capillary  vessels  of  the  inflamed  \ 
l^enetrate  the  lymph  and  become  surrounded  by  young  eel 
new  tissue,  consisting  of  capillary  loops  and  young  cells,  wl 
developed  within  the  substance  of  the  lymph,  is  called  gi 
tissue.     The  new  tissue  is  produced  most  probably  by  pn 
of  the  native  cells  of  the  tissue  rather  than  by  proliferati« 
leucocytes.     Granulation  tissue  may  be  converted  into  conn 
sue,  often  called  scar  tissue ;  it  may  degenerate  into  typical  ' 
it  may  become  material  looking  like  pus,  but  which  is  not 
or  finally,  it  may  actually  break  down  into  pus,  the  inflamn 
suming  the  character  of  suppurative  inflammation,  which  i 
The  third  transformation  of  granulation  tissue  gives  rise  t 
variously  called  "  chronic "  or  "  cold  "  abscess,  and  to  chr 
puration  in  bone.     The   tubercle  bacillus  is  practically  al 
cause  of  the  second  and  third  alteration. 

Modes  of  Extension. — Inflammation  cannot  spread  uules 
extends  before  it ;  hence,  inflammations  due  to  mechanical  j 
ical  irritants  do  not  spread  beyond  the  point  at  which  the  irri 
first  exerted.  All  those  inflammations  which  tend  to  spreac 
original  site  are  probably  due  to  microbic  causes.  Such  inflj 
spread  in  three  ways — ^by  continuity  of  tissue,  by  the  lynij 
and  by  the  blood  current.     . 

When  inflammation  spreads  by  continuity  of  tissue,  tli 
which  have  settled  there  are  spread  into  the  surrounding  tiss 
ing  carried  thither  by  leucocytes  and  by  the  lymph  chanii 
mode  of  extension  of  an  inflanunatory  process  is  comparativ« 
in  its  action. 

When  mycotic  inflammation  spreads  by  the  lymphatic  va 
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the  bacteria  are  carried  along  by  the  current  in  the  lymphatic 
lis  until  they  reach  the  first  gland,  where  they  are  filtered  out  by 

le  ramifications  whicli  the  current  makes  in  passing  through  the  in- 
terstices of  tbe  gland.  After  being  arrested  thus  they  multiply  and 
act  as  an  exciting  cause  of  inflammation,  producing  iu  the  gland  n 
secondary  inflamnmtion  which  is  locatetl  at  a  considerable  distance  from 
the  primary  disease.  Tliis  is  quite  different  from  the  raethdd  of  ex- 
tension just  described,  where  the  fungi  travel  a  short  distance  only  in 
the  lymph  current,  or  are  carried  short  distances  by  the  white  blood 
cells,  choosing,  as  they  do,  the  paths  of  least  resistance.  The  blood 
current  may  carry  bacteria  to  all  parts  of  the  body,  but  they  are  in- 
nocuous, sm  a  rule,  until  they  are  arrested  by  extravasation,  by  clotting 
of  the  blootl,  or  embolic  plugging  of  tbe  vessels.  Under  these  circura- 
:8tances,  sGcon<lary  or  metastatic  infiammation  occurs.  Pyemia  is  a 
example  of  such  metastatic  infiammation.     The  inflanmiation  of 

lumps  bein^  carried  to  the  breast  and  testicle  is  a  similar  example  of 
metastatic  inflammation.  It  is  dit&cult  to  explain  all  cases  of  so-called 
sympathetic  iufiammation.  It  may  be  that  the  proceaa  is  due  to  the 
infective  agent  being  localized  in  certain  oi^ns  ;  or  to  the  absorption 
,_of  the  chemical  products  of  infianmiation  in  one  oi^n  being  absorbed 

id  having  a  special  piitliogcnic  influence  ou  some  other  particular  or- 


PATHOLOaY,    SYMPTOMS,    AKD    TERMINATIONS    OF 
INFLAMMATION. 


Pathology. — Tlie  study  of  the  pathological  or  essential  nature  of  in- 
flammation must  be  divided  int«  a  consideration  of  the  r6lea  played  by 
(1)  the  nerves,  (2)  the  small  blood  vessels,  (3)  the  blood,  and  (4)  the 
tissues.  The  changes  occurring  in  each  of  these,  though  in  tlie  main 
ivynchronous,  must  be  investigated  separately. 

1.  Xervks. — The  agency  of  nerves  is  really  unhnown.     It  is  not 
vaso-motor  influence.     Researches  show  pretty  conclusively  that  in- 
[flamniatory  phenomena  depend  ou  a  direct  injurious  influence  upon,  and 
vital  alteration  of,  the  walls  of  the  blood  vessels,  without  the  ueces- 
.ty  of  any  direct  nervous  agency. 
"".  Bi/Hip  \'E.sfiEL.H. — As  has  been  previously  stated,  the  essential 
or  or  lesion  of  infiammation  is  perhaps  the  change  that  occurs  in 
walls  of  tlie  small  blood  vessels,  by  which  the  friction  between  tlie 
II  and  the  blood  current  is  increased  and  the  wall  is  made  more 
irous.     It  is  jK)ssible  that  the  increase  of  blood  in  the  inflamed  region 
the  result  of  an  alteration  in  the  attraction  between  the  blood  and 
the  tissues.     It  is  denied  by  some  writers  that  the  essential  feature  of 
inflammation  is   the  change  in  the  vessel  wall.     In  inflammation  of 
non-vascnlar  tissues,  such  as  the  cornea  and  cartilage,  the  same  vascu- 
lar alterations  take  place  in  the  vessels  which  surround  these  struc- 
and  upon  which  their  nutrition  depends.     The  vascular  phe- 
lua  of  infiammation  are  dilatation  of  the  arteries,  capillaries,  and 
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veins  and  aliuornuU  pemienbility  of  the  vesael  walls  ;  fnUowcil  by  aa- 
celerotioD,  with  subse<iuent  abnormal  retardation,  of  the  blood  current. 
Mere  at'celemtion  of  blood  flow  not  followed  by  abnormal  retardation 
and  abnormal  pcrmoabiltty  does  not  constitutfi  inflammation,  though 
it  may  lead  to  it.  T/ie  diialation  of  tfie  vesseU  and  the  abnarmtd  re- 
ktniaiion  nf  //»■  currati  mast  be  pefrntineni,  A  preliminary  contraction 
of  the  capillaries  is  at  times  seen,  but  it  is  not  an  essential  factor. 

While  vascular  dilatation  and  blood  retardation  are  being  established, 
the  white  corpuscles  accumulate,  especially  in  the  venules,  and  the  red 
corpuscles  generally  in  the  capillaries,  until  stagnation  or  stasis  of  the 
current  occurs.  This  stage  of  absolute  cessation  of  motion  is  ]>rccoded 
bv  one  in  which  is  seen  a  mere  oscillation  of  the  vcsst'l  contents  svn- 


dironous  with  the  cardiac  pulsations.     Synchronous  with  these  \Tiscnlar 

I  there  occur  purnu'Htion  of   the  blood  elements   through  the 

1  walla  and  incroiise<l  absurptinn  by  the  lymphatic  vessels, 

Ui.oini. — ^Thc  \\\\\Xv.  ciirpusclcs  are  relatively  increased   in   in- 

I  6iunniiitiiry  lil.iod  (^IcuwcytoMB)  and  show  a  tendency  to  keep  near  the 

}  walls  of  tlic  vc.Hsels,     They  are  lc»s  heavy  than  the  red  corpuscles,  aud 

hence  uri'  tliiinvn  tii  the  margin  of  the  h\wn\  strtiun.     Inflammatory 

f  blood  wlicii  ilriwvn   shows  more  tibrin  lliitn  nou-inflamnuttorv  blood. 


PATJIOLOIIY. 


This  condition  of  hyperinosis  and  tlie  buSy  coat,  fiirmerly  ronsidered 
diagnostic  of  in  flam  mat!  on,  huve  no  diagnostic  or  therapeutic  value. 
During  inflammutiou  white  cells  migrate  through  the  walls  of  the 
veuiiles,  and  red  cells  are  pressed,  as  it  were,  through  the  walls  of  the 


capillaries  into  tlie  surrounding  tissues.  This  escniie  occurs  through 
small  openings  (stomata)  resulting  probably  from  the  contractile  power 
of  the  endothelial  cells  composing  the  walls  of  the  dilated  vessels. 
There  is  no  emigration  f'roni  the  vessels  in  which  absolute  stagnation 
has  taken  place,  nor  from  the  arterioles.  The  escape  of  the  white 
corpuscles  usually  greatly  exceeds  that  of  the  red,  and  the  vessels  soon 
become  surrounded  and  obscured  by  the  crowd  of  estra-vascular  leuco- 
cytes. In  intense  inflammations  in  very  vascular  tissues  the  red  escape 
in  greater  numbers  than  the  white  coqiuscles,  and  a  resulting  hemor- 
rhagic spot  is  visible  to  the  naked  eye.  The  number  of  migrating 
cells  is  increased  in  the  later  stages  of  the  inflammatory  process.  It 
is  possible  for  the  emigrated  leucocytes — (1)  to  be  transformed  into 
tissue  cells ;  (2)  to  reenter  the  blood  vessels ;  (3)  to  enter  the  lymphatic 
vessels;  (4)  to  become  pus-cells. 

There  also  occurs  an  escape  or  exudation  of  fluid  tleriveil  from  the 
blood  liquor  and  similar  to  it ;  which,  when  associated  with  the  escaped 
white  and  red  blood  corpuscles  and  the  proliferating  cells  of  the  in- 
flamed tissues,  constitutes  the  inflammatory  exudate,  or,  as  it  has 
been  termed  by  some  WTiters,  intlaramatory  lymph  or  fibrin.  The 
escaping  fluid  diflers  from  the  simple  serous  or  dropsical  efi'usion,  that 
occurs  in  congestion  or  mechanical  hypeneraia,  in  tiiat  it  contains  more 
corpuscles,  more  albumin,  and  is  more  proue  to  spontaneous 
;nlation.     It  differs  from  blood  liquor,  or  liquor  sanguinis,  in  hav- 
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ing  less  albumin  and  less  coagulability.     This  inflammator} 
well  termed  an  exudation  of  lymph  or  simply  an  exudate ;  and  tl 
arising  from  venous  distention  a  transudation  of  serum,  or 
transudate. 

This  exudate  or  inflammatory  lymph  is  of  paramount  impo 
the  surgeon,  for,  by  its  organization  and  transformation  in 
analogous  to  that  at  the  seat  of  injury  or  disease,  hemorrhage 
vented,  wounds  united,  abscesses  circumscribed  and  Hmitec 
surgery  made  possible,  and  other  reparative  surgical  processe 
plished.  At  times,  however,  it  produces  morbid  conditions, 
strictures  and  adhesions,  alters  structure  by  interstitial  depos 
exceeding  destructive  to  functional  integrity. 

It  is  well  to  apply  the  term  exudate,  or  lymph,  to  efl*usio 
ring  from  inflammation,  even  when  they  closely  resemble  tl 
transudate  of  mechanical  venous  obstruction.  The  milder 
inflammation  give  rise  to  a  fluid  containing  so  little  albi 
having  so  little  tendency  to  coagulation  that  it  is  impossib 
tinguish  it  from  the  fluid  of  a  non-inflammatory  dropsy. 

On  mucous  or  serous  surfaces  the  exudate  is  readily  seen  d 
progress  of  inflammation ;  in  some  tissues  it  is  exhibited  as  i 
in  the  cornea  and  other  non-vascular  structures  it  is  found  j 
ing  the  part,  because  it  is  the  adjacent  vessels  which  presei 
flammatory  alterations.  Th£  blood  phenomena  of  injiamnun 
are  increase  of  white  cells,  retardation  of  curreiitj  migration^ 
dution. 

4.  Tissues. — The  tissues  are  swollen  and  inflltrated  with 
ing  blood  elements,  and  the  proper  cells  of  the  tissue  in  vol 
disordered  nutrition,  such  as  coagulation-necrosis  and  fatty 
tion.     The  impairment  of  nutrition  may  result  in  the  format 
ferior  tissue,  suppuration,  or  gangrene.     The  peptonizing 
micro-organisms  has  to  do  with  the  inflammatory  destructior 
and  thus  aids  the  malign  influence  of  the  chemical  and  physic 
wrought  by  original  injury,  and  the  deluging  of  the  tissues  \ 
ing  blood  elements.     Within  the  tissues  there  is  proliferatioi 
plication  of  the  white  blood  cells  which  have  escaped  from  t 
and  also  multiplication  of  the  proper  or  native  cells  of  the 
tissue.     The  proliferation  of  native  cells,  which  takes  p 
repair  or  regeneration  is  going  on  coincident  with   inflan 
moderate  intensity,  must  not  be  considered  as  a  part  of  the 
tory  process.     The  nuclear  activity  of  the  wandering  conne< 
cells,  which  differ  from  the  fixed  connective  tissue  cells,  is 
in  inflammatory  disturbances.     The  great  number  of  cells  i 
from  proliferation  of  the  leucocytes,  which  hav^e  escaped  from 
and  these  wandering  connective  tissue  cells.     This   nuclear 
termed  karyokinesis  or  karyomitosis,  and  is  shown  by  a  div 
nucleus  and  the  production  of  two  cells  from  one.     During 
tion  the  tissue  elements  are  obscured  by  the  intermingled 
puscles  and  filaments  of  fibrin  ;  and  the  structures  are 
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physical  consistence,  being  sometimes  softer  than  Dormal,  at  other 
times  harder. 

The  tissue  alteration  of  inflammation,  then,  may  be  described  as  dis- 
tui-bancf  of  nutrHion  annoclatcd  leitJi  proUferat'ioH  of  <m-lU. 

The  phenoiuemt  of  inflammation  may  finatly  be  thus  formulated  ; 

1.  Nerves:     Unknown. 

2.  Blood  vessels  :  Permanent  dilatation  of  calibre  asHociated  with 
abnormal  permeability  of  walls. 

3.  Blood  :  Permanent  abnormal  retardation  of  current  associated 
with  mi<rration  and  exudation. 

-1.  Tissues  :  Disturbances  of  nutrition  associated  with  prolifemtion 
of  , ■ell-. 

Symptoms. — The  local  symptoms  of  inflammation  are  those  ex- 
hibiteil  at  the  point  at  which  the  process  is  goinp  on  ;  the  constitu- 
tional or  jrencral  symptoms  arc  manifested  by  the  patient's  organism 
as  a  whole  and  arc  observable  in  functional  derangement  of  the  various 
organs  without  any  necessary  relation  to  the  situation  of  the  iiiflnm- 
matory  changes.  The  general  symptoms  imply  an  existing  inflam- 
mation, but  do  not  indicate  its  locality. 

The  Local  Symptoms  are  pain,  discoloration,  swelling,  heat,  and 
disordered  function.     It  requires  the  co-existence  of  a  uiunber  of  these 
abnormal  manifestations  to  constitute  inflammation,  and  one  or  more 
may  Iw  prominent  or  entirely  absent,  according  to  the  vaiiety  of  the 
r  inflammation  and  the  nature  of  the  inflamed  tissues, 
I     Pain  is  a  subjective  symptom  of  inflammation,  while  the  other  mani- 
Fftietatious  are,  for  the  most  part,  really  objective  physical  signs.     The 
*  pain  of  inflammation  is  due  to  pressure  of  the  exudate    on   nerve- 
endings  aud  possibly  to  chemical  irritation  exerted  upon  them  ;  is  jier- 
sistont ;  is  increased  by  motion  and  the  dependent  position,  and  must 
be  distinguished  from  the  paroxysmal  pain  of  neuralgia  and  spasm.     Its 
severity  depends  more  u[x»n  the  tissue  affected  than  the  degree  of  in- 
flammation, and  is  oft«n  inverse  to  the  amount  of  swelling  {xissible, 
because  the  pressure  of  the  distended  vessels  and  exudate  upon  the 
■ve  filaments  is  increased  when  the  structures  are  too  dense  to  allow 
welling.     Pain  may  be  reflected  by  nervous  distribution  to  a  part  re- 
2  from  the  seat  of  disease,  as  occurs  in  coxalgia  ;  in  such  cases  it 
t  strictly  a  local  symptom.     Throbbing  pain,  wliich  is  due  to  in- 
sed  tension  at  each  pidsation  of  the  heart,  is  usually  indicative  of 
c  advent  of  suppuration. 

""  ■  discoloration  usually  varies  from  the  shades  of  red,  the  usual 

le,  to  those  of  purple  and  blue.     It  is  essential  that  the  alteration  in 

'or  be  permanent,  for  the  transient  hy^teneraia  of  merely  physiolog- 

1  causation  also  proiluces  redness.     In  the  cornea,  arachnoid,  and 

nmilar  non-vascular  stnictures  tlie  change  is  manifestwl  by  a  whitish 

npaclty  and  a  loss  of  lustre,  while  the  surrounding  vascular  tissues 

present  the  usual  inflammatory  redness.     In  iritis  there  is  a  loss  of 

istre  and  a  brownish  discoloration.  ■ 

(  blackness  of  gangrenous  tissue  and  the  whiteness  of  necrotic 
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boue  have  been  erroneously  instiiiieed  &s  illiistrfttions  of  iufiammatory 
alteration  oft'olor,  but,  since  iiiflaiumatioii  ends  at  the  moment  deatli 
of  tissue  occurs,  these  are  not  strictly  inflammatory  discolorations. 
The  cause  of  the  red  discoloration  in  inflammation  is  tlie  abnormal 
amount  of  blood  in  the  vessels,  and,  perhaps,  at  times,  a  real  staiuinj^ 
of  the  tissues  by  the  coloring  matter  of  the  corpuscles.  As  resistance 
t<j  flow  of  blood  increases  because  of  change  in  wall  of  vessels  and 
pressure  from  exudate,  the  parts  become  bluish,  or  mottled  and  pale. 

The  temperature  of  an  inflamed  part  is  usually  increased.  It  is  fre- 
quently above  100°  F.  There  is  no  production  of  heat  at  the  inflam- 
matory focus,  but  the  increase  is  due  to  the  increased  rapidity  of  the 
arterial  circulation  which  brings  niore  heat  to  the  part  and  gives  little 
time  for  its  dissipation.  A  local  increase  of  heat  in  chronic  inflam- 
mation may  be  imperceptible ;  hence,  for  example,  we  speak  of  "  cold  " 
abscesses. 

Inflammatory'  swelling  is  due  to  the  int^rcased  amount  of  blood  in 
the  vessels  and  to  the  migration  and  exudation  which  occur.  If  the 
exudate  consists  principally  of  fluid  the  part  is  said  to  be  oKlematous, 
and  a  depression  made  in  the  surface  by  pressure  of  the  surgeon's  fin- 
ger is  apt  to  remain  for  a  few  moments  as  a  little  pit.  This  "  pitting  " 
does  not  show  if  the  tissues  are  tensely  stretched.  It  it-  most  typical 
in  redema  from  mechanical  hypenemia.  Usually  the  exudate  is 
cellular  rather  than  fluid  and  the  swollen  tissues  are  too  hard  to  pit. 
Swelling  is  always  great  in  those  parts,  such  as  the  scrotum,  formed 
lai^'ly  of  loose  connective  tissue,  because  there  is  less  resistance  to  the 
escape  from  the  vessels  of  inflammator)-  products.  In  dense  resisting 
structures  and  under  tense  fascia!  niucli  swelling  is  impossible ;  and 
hence,  great  pain  is  experienced  during  inflammation  in  such  localities. 
The  tissue-pressure  thus  induced  may  lead  to  gangrene  by  totally  ob- 
structing circulation,  if  not  relieved  by  free  incisions  to  allow  escape 
of  fluids  and  to  relax  distended  structures.  The  occurrence  of  swell- 
ing is  fref^uently  beneficial  by  diminishing  the  intravascular  pressure. 
If  the  exudate  is  small  in  quantity  and  the  lymphatics  carrj'  it  off,  no 
Bevelling  will  exist.     Tliis  occurs  in  slight  grades  of  inflammation. 

Disordered  function  is  a  symptom,  sometimes  subjective  and  some- 
times objective,  always  present ;  and  attracts  attention  when  the  other 
manifestations  of  inflammation  are  more  or  less  in  abeyance.  The  in- 
creased or  impaired  sensibility  of  the  sense  organs ;  the  irritability  of 
the  hollow  viscera ;  the  modified  secretions  of  the  various  glands  ;  and 
the  alteration  of  nutrition,  shown  by  defective  absor|ition,  by  atrophy 
and  hypcrtnjphy,  are  all  well-known  instances  of  functional  disturb- 
ance arising  from  the  inflammation.  The  injury  inflietetl  upon  every 
tissue  by  the  morbid  process  readily  ex|)lains  the  functional  disturbance. 

The  Gkserai,  or  Constitutiosal  Symptoms  of  inflammatioa 
are  grouped  together  and  called  inflanimat4irj'  or  symptomatic  fever, 
because  the  increase  of  tlie  general  bodily  temiwrature  is  such  a  char- 
acteristic member  of  the  group.  The  terms  traumatic  fever  and  sur- 
gical fever  are  sometimes  employed  as  synonyms  of  inflammatory  fever 
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wlien  tlie  inflammation  is  due  to  an  injury.  Inflammatory  fever  varies 
with  the  intensity,  extent,  and  locality  of  the  process,  and  with  toxic 
iufltiences  associated  with  it,  and  is  practically  al>scnt  in  slight  inflani- 
matione  of  unimportant  localities  and  when  microbic  infection  of  the 
blood  is  prevented.  It  depends  on  the  presence  in  the  blood  of  prod- 
HctM  of  the  morbid  tissue-change  oecurriug  at  the  .seat  of  inflammation, 
or  of  poisonous  principles  mantifactured  at  the  seat  of  injury  by 
micro-organisms  of  n  vegetable  nature.  Inflammatory  fever,  in  other 
words,  is  usually  a  poiaoneil  condition  of  the  blood  due  to  micro-organ- 
isms. Inflammatory  fever  l)e(K)nies  prominent  within  twenty-four 
hours  after  the  incipiency  of  the  local  symptoms.  A  moderate  and 
very  transient  fever  occurs  with  non-infected  wounds  at  times,  and  is 
attributed  to  absorption  of  fibrin-ferment.  It  is  called  aseptic  wound 
fever. 

There  are  two  tyi>e8  of  eonstitntioual  disturbance  in  inflammation : 
the  sthenic,  representing  excess  of  force;  the  asthenic,  rt^presenting 
want  of  force.  The  irritative  type,  so-called,  is  not  a  special  form,  as 
all  cases  are  necessarily  either  sthenic  or  asthenic.  The  rcs|»iratory, 
circulatory,  digestive,  ner\-ous,  secretory,  and  other  general  symptoms 
accompanying  inflammation  show  modifications  according  to  the  type 
^of  the  constitutional  disturbance ;  hence,  as  the  treatment  must  greatly 
mry  in  the  two  conditions,  the  necessity  of  an  early  recognition  of  the 
_  _  L-  is  evident. 

The  constitutional  symptoms  of  inflammation,  when  astlienic,  re- 

nible  those  of  typhoid  fever ;  hence,  they  arc  often  said  to  belong  to 
"typhoid  condition."  The  reader  must  remember,  however,  that 
jphoid  or  enteric  fever  and  the  "  typhoid  condition,"  though  present- 
ing similar  symptoms,  are  diff'erent  entities. 

The  following  table  shown  the  diflerential  diagnosis  of  Itfpicnl  cases 
Jpf  sthenic  and  asthenic  inflammatory  fever : 

menic.  Anthmii: 

,     I'minlly   of  vigorous  conatitii-   Previously   of  wouk  conrtilu- 
lioti.  tion,  ihotigh  may  linve  lieen 

viKorouB. 

PdIw Foil,  boundiiiK,  90-120.  CoranreBsible,  weak,   120-160. 

^ptralion      .    .  Ojipressed,  hurried.  Shallow  (7),  hurried, 

u — .;_g  orgnnfl    .    .     ConstipBlion,  loss  of  appetite,    Bowels  iir^fular,  tendency  to 
white  furred  tongue,  Ihinst.        diarrha'a,    loas  of  appetite, 
brown    BDil    dry   tongue, 
sordee,  thirst. 

Dry  and  hot  temperature,  100°   Often     clammy     tempetature, 

-lO:!",  chill  at  banning.  B<J"-101°.  cliilla   and  eoUi- 

q unlive  sweats. 
...  .     Scanty,    highly   colored,    uric   Ko   marked    difference    from 

acid  abundant,  chlorides  di-       sthenic  type, 
minished. 
IB  sTBlem  RestlessncBs,  henilBche,   nctive   Stnpor,   not   rauch   headache, 

delirium.  rautlifring  delirium. 

Pnin  in  liaek  and  liiulw.  Twitching  of  tendons. 

Tennmations. — There  can  l>e  but  two  terminations  of  inflammation. 
First,  gradual  return  of  the  tissues  to  health  without  destnietion  of 
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their  elements  and  functions ;  and  second^  death  of  these  tissues^  which 
may  take  place  molecularly  or  in  masses  large  enough  to  be  readily 
seen.  When  inflammation  terminates  in  the  first  manner  the  walls  of 
the  blood  vessels  are  restored  to  their  normal  condition^  the  deposits 
absorbed  and  the  damaged  tissues  regenerated.  Resolution  is  then 
said  to  have  taken  place.  In  the  second  instance^  if  death  occur  mo- 
lecularly^  that  is,  if  small  particles  die^  it  is  called  ulceration  if  in  sofl 
tissues,  and  caries  if  in  bone ;  while  death  in  mass  of  soft  parts  is 
termed  gangrene,  of  bone,  necrosis.  It  should  be  observed  that 
pathologists  apply  the  term  necrosis  to  all  forms  of  tissue-death,  whether 
in  bone  or  soft  structures,  in  mass  or  in  small  particles. 

Wounds  or  inflamed  mucous  membranes  may  become  covered  with 
an  adherent  fibrinous  false  membrane  firmly  attached  to  underlying 
necrotic  tissue ;  they  may  have  upon  the  surface  a  fibrinous  pseudo- 
membrane  loosely  attached  to  the  underlying  tissue  ;  they  may  present 
more  or  less  extensive  necrosis  of  tissue  without  a  distinct  false  mem- 
brane. Such  inflammations  have  been  called  "  diphtheritic."  They 
are  not  diphtheria.  A  wound  may,  however,  in  the  same  manner  as  a 
mucous  membrane,  become  infected  with  the  bacillus  of  diphtheria,  and 
be  covered  with  a  false  membrane.  This  is  a  true  diphtheria.  Diag- 
nosis is  only  possible  by  bacteriological  examination. 

The  results  or  sequences  of  inflammation,  such  as  newly  organized 
tissue,  adhesions,  effusions,  exudations,  pus,  sloughs,  and  sequestra 
must  not  be  confounded  with  its  terminations.  It  can  only  terminate 
either  in  a  return  to  health  of  the  tissues  inflamed  or  in  the  death  of 
the  same.  The  parts  in  the  vicinity  may  continue  in  a  state  of  in- 
flammation, but  the  death  of  tissue,  by  either  ulceration  or  gangrene, 
effectually  terminates  the  inflammatory  process  in  that  particular  tissue. 

Resolution  is  the  termination  of  inflammation  which  the  surgeon 
ordinarily  aims  to  secure,  but  in  many  instances  it  is  impossible  to  ob- 
tain it,  and  suppuration,  ulceration,  or  gangrene  occurs. 

Treatment. — The  most  important  precept  that  can  be  taught  in  re- 
lation to  the  management  of  inflammation  is  this  :  Inflamed  structures 
tend  to  recovery  as  soon  as  the  cause  of  inflammation  is  removed. 
Hence,  when  the  surgeon  can  remove  the  cause  the  rest  of  the  treat- 
ment consists  in  merely  waiting  for  the  reparative  efforts  of  nature, 
and  in  averting  any  secondary  irritative  action  that  may  supervene. 
When  the  character  of  the  cause  precludes  its  removal,  efforts  must  be 
made  to  avert  the  advance  and  the  destructive  effects  of  the  inflamma- 
tion, until  the  cause  ceases  to  be  operative. 

Removal  of  the  cause  is  to  be  effected  on  general  rational  principles  : 
for  example,  a  foreign  body  is  to  be  extracted  from  the  tissues ;  the 
patient  himself  is  to  be  transported  from  unfavorable  surroundings ; 
or,  if  the  cause  lie  in  some  vitiated  state  of  the  blood,  remedies  to 
remove  that  state  are  to  be  administered.  Attempts  to  remove  the 
cause  are  not  justifiable,  however,  if  they  render  the  patient  liable  to 
conditions  more  dangerous  to  life  than  that  for  which  he  is  being 
treated,  for  it  must  always  be  remembered  that  the  surgeon  is  treating 


a  ooadition  rather  than  an  entity.  In  non-infective  inflammations 
recovery  is  prompt,  because  tlicre  is  not  a  continuously  acting  cause  as 
in  mycotic  inflammations,  Tlie  so-called  "  antiseptic "  treatment  of 
inflammations  aims  to  remove  the  bacterial  cause,  or  prevent  the  con- 
vemoD  of  a  simple  aseptic  inflammation  into  an  infective  one. 

Resolution,  if  possible,  is  to  be  induced  by  local  and  constitutional 
measures.  Tho  latter,  of  course,  inclmles  hygienic  and  dietetic  as  well 
as  medicinal  agenciea.  After  injuries  and  operations  the  surgeon  desires 
the  presence  of  reparative  processes,  which  will  usually  go  on  satis- 
factorily if  bacterial  infection  is  prevented.  The  prevention  and  arrest 
of  microbic  infection  of  wounds  is  the  most  important  dnty  of  the  sur- 
geon in  this  connection.  The  means  by  which  these  ends  are  to  be 
accomplished  will  be  discussed  under  Treatment  of  Wounds, 

The  Lwal  Treatmkxt  of  inflammation  is  properly  discussed  before 
the  constitutional,  because  many  cases  of  minor  severity  demand  no 
consttlutional  treatment  whatever.  InHammation  is  treated  locally  by 
(l)positiDn  and  functional  rest;  (2)  cold  ;  (3)  heat;  (4)  anodynes  ;  (.5) 
bloodletting;  (6)  drainage  ;  (7)  diminishing  arterial  supply;  (8)  anti- 
septics and  necrotics;  (9)  stimulants  and  astringents;  (10)  counter- 
irritation  ;  (ll)  compression,  friction  and  massage. 

PosiTios  .*XD  Fu.\<TioxAr,  Rest. — Rest  from  ftinctional  activity 
and  that  position  which  renders  afilux  of  blood  to  the  part  most  diffi- 
cult are  essential  in  treating  inflammation,  osijecially  wheu  acute.  Ele- 
vation and  immobility  of  the  parts  are,  therefore,  usually  to  be  enforced, 
supplemented  in  many  cases  by  confinement  to  bed. 

C(ii.r>. — The  depressant  and  sedative  action  of  cold  is  utilized  as  a 
preventive  of  iuflauunatiou,  and,  in  the  earliest  stages  of  the  process, 
to  limit  its  severity.  It  should  not  be  employed  when  suppuration  or 
mortiflcatiou  is  to  be  feared,  nor,  us  a  rule,  in  chronic  inflammation. 
Cold  and  moisture  may  be  applied  by  cold  baths,  rapidly  evaporating 
lotions,  or  by  irrigation  in  which  a  constant  application  of  water,  simple 
or  medicated,  is  maintained  by  allowing  it  to  drop  on  cloths  laid  over 
the  inflamed  part.  Dry  cold  is  obtained  by  using  tubes  or  rubber  bags 
fllled  with  cold  water  or  ice.  The  cold  should  be  moderate  and  prob- 
ably acts  by  contracting  the  vessels  and  thus  indirectly  relieving  en- 
gorgement.    It  should  be  continuously  applied. 

Heat. — Heat  is  often  combined  with  moisture.     Hot  dressings  are 

iperly  used  when  there  is  pain  and  tension,  a  tendency  to  snppura- 

m,  and  a  probability  of  mortification.  They  aid  in  mortifying  pro- 
by  causing  separation  of  the  sloughs,  thus  promoting  the  sup- 
purative action  beneath  the  dead  tissne.  Heat  is  usually  indicated 
when  cpld  is  contra-indicated.  It  may  be  obtained  by  local  baths  of 
water  or  steam,  fomentations,  heated  sand  bags  and  hot-air  appa- 

y  warm  or  hot  application  combined  with  moisture  acts  as  a  poid- 
if  evaporation  be  prevented  by  rubber  cloth,  waxed  paper,  or  other 
ir\-ious  covering,     Ijiiyers  of  gauze,  moistened  and  covered  with 

?  tissue,  make  the  best  poultice.     Heat,  perhaps,  does  good  by 
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dilating  peripheral  capillaries ;  but  it  is  chiefly  beneficial  when  suppu- 
ration cannot  be  avoided.  It  promotes  blood  How,  stimulates  the  ac- 
tivity of  the  leucocytes,  imd  hastens  and  localizes  the  suppurative  focus. 
When  resolution  without  suppuration  is  possible,  heat  does  good  by 
favoring  absorption  of  exudate,  increasing  the  blood  flow,  and  en- 
coursging  the  cells  to  enter  the  lymph  spaces.  The  protracted  use  of 
heat  is  objectionable  because  it  cause,-*  relaxation  of  tissue.  When  sup- 
])uration  is  inevitable  deep  incision  is  preferable  to  poultices,  because  it 
relieves  pain  promptly,  prevents  destruction  of  tissue,  and  hastens  cure. 

AjioriYNBS. — The  narcotics,  especially  the  prejMirations  of  opium 
and  belladonna,  are  fretiuently  beneficial  by  relieving  the  [Miin  of  in- 
flammation. Extract  of  bellatlonna,  softened  with  water  and  smeared 
over  the  surface,  and  opium  combined  with  acetate  of  lead  are  favorite 
prescriptions. 

L(K.'AL  Bi/JTiDi.i'nTixtJ. — The  direct  abstraction  of  blood  from 
engorged  vessels  and  the  opportunity  of  escape  afforded  deiKisits  Infil- 
trating the  tissues  are  the  means  by  which  puncture,  scarification,  in- 
cision and  wet  cnpping  act  as  potent  iigeiicies  in  combating  inflamma- 
tion. At  times  it  is  not  pmcticable  to  incise  the  vessels  and  tissues  of 
the  inflamed  organ,  and  then  wet  cu})ping  or  leeching  at  an  adjacent 
point  is  done  to  relieve  the  hypertemic  structures.  Local  depletion  is 
probably  most  t)eneficiai  after  stasis  has  occurred  in  the  capillaries, 
Before  that  event  attempts  should  be  made  to  diminish  the  arterial 
supply  by  local  and  general  sedatives.  As  a  role  the  bloodletting 
siiould  be  Bjiplied  at  the  focus  of  inflamniatiou,  and  the  bleeding  en- 
couraged by  warm  applications.  The  advantage  of  incision  over  jioul- 
ticing  has  been  mentioned  previously, 

Dkaina(1E. — This  is  accomplished  by  incisions,  and  the  insertion 
into  wounds  of  tubes,  strauds  of  cat-gut  or  horse-hair,  or  gauze  wicks. 
I)rainag(^  relieves  tension,  evacuates  irritating  fluids,  and  removes  al- 
buminous fluids  in  which  contaminating  germs  would  devehip. 

Ci'TTiso  Off  Artehiai.  Sui-ply. — This  is  done  by  applying  pres- 
sure upon,  or  by  ligating  in  its  continuity  tlie  main  arten,',  and  thus 
diminishing  the  supply  of  blood  to  the  inflamed  member. 

Anti.seitrs  ami  NtyRdTics  are  adapted  to  the  treatment  of 
wounds,  and  are  usually  employed  as  prophylactics  to  prevent  exces- 
sive inflammation  liable  to  occur  from  pyogenic  or  putrefactive  bacte- 
rial infection,  or  from  inoculation  of  aniiuar  poisons. 

The  use  of  carbolic  acid,  corrosive  sublimate,  formaldehyde  and 
similar  agents  will  be  described  in  discussing  the  antiseptic  treatment 
of  wounds.  The  moat  efficient  necpotiea  to  prevent  absorption  of  the 
poison  of  hydrophobia,  snake  bites,  etc.,  are  the  actual  cautery,  strong 
nitric  acid,  potassium  permanganate  and  solution  of  nitrate  of  mercury. 
Immediate  excision  is  preferable  when  it  can  be  adopted. 

Stimulants  ani>  Ast«i.v(!KNTs. — These  local  remedies,  of  which 
nitrate  of  silver  and  acetate  of  lead  are  examples,  CK'Cupy  a  high  rank 
in  the  treatment  of  inflanunation,  especially  of  mucous  membranes. 
The  more  chrimic  the  inflnmrniition  the  stronger  must  be  the  stimulant 
and  astringent  impression. 
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CouxTER-iRRiTATiox  is  applied  at  a  jxijnt  more  or  less  remote 
from  the  inflammatorv  focus,  and  varies  in  degree  trum  mere  redness 
of  the  akin  to  vesication,  suppuration  and  complete  destruction  of  the 
ekin  lis  by  the  tictual  cautery.  Except  in  the  mildest  form,  as  obtained 
bv  sinapi&ms,  count«r-irritatiou  is  seldom  used  in  acute  inflnnmiation. 
It  ((Fobiibly  acts  by  abstracting  blood  from,  and  lessening  the  textural 
excitability  of,  the  inflamed  organ, 

OiMPB»iHinN  ASD  FRitTinx. — Compression,  bv  means  of  muslin  or 
elastic  bandages  or  adhesive  strips,  and  friction  or  massiige,  either  with 
or  without  oils  and  liniments,  are  most  efficient  means  of  relieving 
niusculiir  spasm  and  of  producing  absorption  of  deposits  in  chronic  and 
the  late  stages  of  acute  intlanimation. 

ConatitTitioiial  Treatment. — The  general  or  constitutional  manage- 
ment of  inflammation  comprises :  1 .  Abstraction  of  blood  by  vene- 
section. 2.  Increase  of  secretion  and  elimination  by  cathartics,  dia- 
phoretics, diuretics,  and  emetics,  'i.  Diminution  of  vascular  tension 
by  cardiac  depressants.  4.  Increase  of  vascular  tone  by  Ionics  and 
stimulants.  5.  Decrease  of  nervous  excitement  by  anodynes.  6.  Re- 
duction of  temperature  by  antipyretics  and  the  general  application  of 
cold.  7.  Correction  of  morbiil  couditions  of  blood  by  alteratives  and 
s.     8.  Regulation  of  sanitary  surrounding  and  diet. 

These  measures,  however,  as  well  as  the  local  means,  are  not  all  to 
be  employed  in  each  instance  of  inflammation,  for,  while  some  are  ap- 
propriate to  the  sthenic  type,  others  are  ada|>ted  to  asthenic  cases. 
Moreover,  it  is  to  be  remembered  that  many  medicinal  agents  have  a 
combination  of  activities,  beiu^r,  at  the  same  time,  evaciiants,  anodynes 
,ftnd  cardiac  depressants;  hence,  one  or  two  remedies  will  often  meet 
1]  the  requirements. 

VBSBSEtTio.s". — In  the  early  stages  of  acute  sthenic  inflammation, 
■when  the  after-depression  from  loss  of  blood  will  be  less  detrimental 
than  the  threatened  destruction  of  the  integrity  of  a  vital  organ,  gen- 
eral bloodletting  is  beneficial.  Venesection  acts  mechanirally  by  les- 
sening the  amount  of  blood  in  the  sj-stem  ;  and,  therefore,  relieves  in- 
flammatory ongoiyement,  which  may  be  the  most  disastrous  factor  of 
the  inflammatory  process  demanding  treatment.  This  is  especially  true 
of  pulmonary  and  cerebral  inflaimnations.    Vascular  engoi^ment,  how- 

'er,  is  the  result,  not  the  cause  of  inflammation,  and  removal  of  blood 

not  removal  of  inflammation.  Venesection  should  not,  as  a  rule,  be 
ployed  when  the  pulse  is  feeble  and  frequent  and  the  symptoms 

lose  of  asthenia,  nor  when  it  is  probable  from  the  activity  of  the  in- 

immatorv  attack,  as  in  blood-poisoning,  that  depression  will  shortly 

How. 

Cathartk-s,  Diaphohetics,  Dii'RETirs,  AND  KMtmcs  are  internal 

edies  of  value  ;  because  they  increase  glandular  secretion,  which  is 

ted  in  inflammatory  fever,  act  as  derivatives  by  attracting  blood 

other  organs,  deplete  by  drawing  away  the  watery  constituents  of 

le  blood,  expel   irritating  substances  from  the  system,  ; 

igerant  or  cooling  eflect. 


^_ 
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DEPRBSSANTfi. — Aconlte,  veratrum  viride,  and  uitroglyoirine  are 
tlie  cardiac  sedatives  and  remedies  most  frequently  employed  to  reduce 
the  high  vascular  tension,  exhibited  by  the  full,  bounding,  frequent 
pulse  of  acute  inJ^amniation  occurriag  in  robust,  plethoric  persons. 
They  are  selected  when  the  depressing  influeuce  of  venesection  is  con- 
sidered unwarrantable. 

Tonics  and  Stimulants. — Astheuic  inflammations,  ou  the  other 
hand,  require  from  the  first,  quinia,  iron,  strychnia,  digitalis,  alcohol, 
and  highly  nutritious  food,  to  increase  cardiac  power  and  sustain  life 
under  the  depressing  effects  of  the  inflammatory  process.  The  same 
remedies  are  usually  needed  after  the  subsidence  of  active  sthenic  symp- 
toms, which  leave  the  patient  emaciated  and  exhausted  by  the  severity 
of  the  structural  changes  that  have  taken  place. 

Anodynes. — Pain,  restlessness,  and  genera!  nervous  exeitabdity 
call  for  the  administration  of  opiates,  chloral,  the  bromides,  sulfonal, 
hyoscin,  phenacetine,  and  kindred  drugs,  to  give  physiological  and 
functional  repose.  The  twneficial  effect  on  inflammatory  fever  of  a 
few  hours'  profound  sleep  is  familiar. 

Coi.n. — Sponging  the  surfat*  of  the  body,  cold  packs,  and  cold 
baths  are  certainly  eflectual  in  diminishing  bodily  temperature,  and  are 
employed  advantageously  in  inflammatory  aflcctions.  Phenacetine, 
acetonilid,  guiacol  and  similar  drugs  with  a  known  ability  to  lower  the 
general  temperature  are  often  valuable  remedies. 

Alteratives  and  Spfxific*-. — Certain  inflammatory  lesions  are 
best  combated  by  specific  remedies,  which  liave  some  alterant  or  eli- 
minating bloo<)  action  and  which  should  be  given  as  soon  as  the  di- 
agnosis is  established.  As  examples  may  be  mentioned  mercury  and 
the  iodides  iu  syphilitic  inflammations,  quinia  and  arsenic  in  malarial, 
and  (xilchicum  in  gouty  lesions.  The  removal  of  inflammatory  products 
in  chronic  conditions  is  certainly  effected  by  the  so-called  airliefacients, 
among  which  the  preparations  of  mercury,  iodine,  and  ammonium 
chloride  stand  preeminent. 

Sanitary  and  DiETtrric  MEA«rRfrw. — Cleanliness  of  ]>erson  and 
of  sui^ical  dressings,  frt-edom  from  microbes  aud  deleterious  atmos- 
pheric influences ;  regulation  of  the  temperature  of  the  room  ;  proper 
ventilation ;  freedom  from  noise  and  anxiety ;  goo<l  nursing  and 
judicious  diet  are  more  iinjwrtant  than  any  one  requirement  heretofore 
mentioned  under  the  constitutional  treatment  of  inflammation.  Acute 
stiienio  cases  may  require  some  restriction  of  diet,  but  not  the  starva- 
tion treatment  of  past  generations  of  surgeons.  Asthenic  inflanmiation 
invariably  requires  wmcentratctl^  easily  digestible  food  at  frequent  in- 
ter\'als. 

In  conclusion,  a  recapitulation  of  the  differential  thenipeutic  indica- 
tions of  sthenic  and  asthenic  and  of  acute  and  chronic  inflammations 
may  be  instnictive. 

Sthenic  cases  present  symptoms  of  overaction,  and  require  deplet- 
ing, depressant,  and  non-stimnlant  remedies,  with  restricted  diet. 

.\stlienic  cas<'S  present  symptoms  of  depression,  and  re<iuiro  corrob- 
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orant^  tonic^  and  stimulant  remedies^  with  abundance  of  nutritious 
food. 

Acute  inflammations,  being  either  sthenic  or  asthenic,  require  treat- 
ment according  to  their  type,  with  depleting  and  soothing  applications 
locally. 

Chronic  inflammations,  being  usually  more  or  less  asthenic  in  type 
and  characterized  by  much  inflammatory  deposits,  require  tonic  and 
alterative  treatment,  with  stimulating  applications  locally. 


BUFPUBATION,    ULOEEATION    AHD    OANaBEHE. 

WiiKS  the  niicrobic  cause  of  an  infliimmation  'is  sufficiently  intense 
or  sufficiently  prolonged  in  its  action,  tlic  process  goes  beyond  tlie 
minor  grades  of  serous  and  fibrinous  infliinitnation,  and  becomes  sup- 
purative. The  organisms  which  have  been  arrested  in  the  capillaries 
multiply,  if  they  find  (X)nditious  favorable  to  growth  and  give  off  the 
products  of  their  metabolism.  The  fibrint^n  of  tlie  exudate  is  con- 
verted into  i>eptone  and  the  formation  of  fibrin  in  the  exudate  is 
prevented. 

Fur  the  clinical  purposes  of  the  sut^;con  pus  only  occurs  in  associa- 
tion with  micro-organisms,  and,  tlierefore,  does  not  occur  in  inflamma- 
tion of  a  simple  traumatic  kind,  unless  the  scat  of  the  inflammatioa 
becomes  infected  with  fungi.  There  are  about  two  dozen  vegetable 
parasites  M'hich  are  known  to  cause  the  formation  of  pus ;  those  most 
frequently  found  are  the  staphylo(X>ecus  pyogenes  aureus,  the  staphy- 
lococcus pyogenes  albus,  and  the  streptococcus  pyogenes.  The  first 
two  are  cluster-ooccusses,  while  the  streptococcus  is  a  chain-coccus ; 
the  two  former  usually  produce  circumscribed  suppuration  and  abscess, 
while  the  streptococcus  is  usually  the  cause  of  spreading  and  diffuse 
suppuration. 

Some  pus-producing  fungi  always  act  as  pus  producers,  if  they  ex- 
ert any  pathogenic  influence  ;  others  only  oetasionally  act  as  pyogenic 
organisms,  having  usually  a  different  and  often  a  s[)ecific  influence. 
Among  the  former  or  obligate  class  of  pus  germs  are  those  already 
mentioned,  the  gonoeoccus,  the  bacillus  coli  communis,  the  bacillus 
pyocyaneus  and  the  bacillus  pyogenes  ftetidus.  The  facultative  pus 
producers  include  the  bacillus  typhosus,  bacillus  proteus,  bacillus 
diphtheriie,  bacillus  tuberculosis,  bacillus  redematis  maligni,  bacillus 
aathracis,  bacillus  mallei,  etc.  The  bacillus  pyocyaneus  causes  pus  of 
a  bluish  or  greenish  tint.  The  tubercle  bacillus  gives  rise  to  a  peculiar 
curdy  grceniwh-white  fluid,  due  to  softening  of  tubercular  tissue  which 
is  not  quite  like  true  pus.  It  is  a  purifomi  or  pyoid  fluid.  The  germ 
may  perhaps  at  times  cause  the  formation  of  true  pus.  Some  of  the 
lower  forms  of  animal  life,  such  as  the  am<¥ba  and  coctudia,  may  cause 
pus. 

The  importance  of  the  connection  between  organisnLS  and  suppura- 
tion is  very  clear,  becau.ie  it  indicates  at  once  that  great  care  must  be 
taken  t<i  prevent  infection,  in  simple  traumatic  iuflammatious,  with 
germs  from  the  hands  of  the  sui^con,  his  instruments,  or  dressings. 
Pus  is  a  yellow  or  greenish- white,  alkaline  fluid,  presenting  eharac- 
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i^re  varying  «-ith  the  peculiarities  of  the  juflaramation  producing 
:  it.     It  conaistB  of  a  liquid  in  which  float  corpusclea,  principally  multi- 
[  nuclear  leucocytes.     The  pus  liquor  is  composed  of  water,  albumin, 
J  fetp,  and  salts,  and   is  derivwl  from  the  blood,  the  liquid  portion  of 
I  vhich  it  may  resemble,  though  it  often  ditlbrs  greatly.     It  contains, 
I  however,  the  pus-forming  micro-organisms  and  their  chemical  products, 
Idisot^nized  tissue  and  the  altered  offspring  of  connective  tissue  cells. 
I  Pus  serum  contains  leucin,  tyrosin  and  peptone.     The  micro-organigms 
I  are  not  usually  found  within  the  pus  cells  except  in  gonorrh<eal  pus, 
1  where  the  gonococcus  is  often  seen  within  tlie  protoplasm  of  the  cell. 
I  The  corpuscles  are,  in  part,  the  migrated  leucocytes  referred  to  iu  the 
!ction  on  the  pathologj"  of  inflammation,  which  have  now  lost  tlii-ir 
'  vitality.     Some  of  them  are  still  capable  of  changing  their  shape  and 
migrating,  and  are  considered  to  be  the  while  blood  cells  which  have 
just  eBcapcd  from  the  vessels.     As  usually  seen  under  ttie  microscope 
the  corpuscles  are  dead,  and  have  lost  the  amoeboid  movements  of  the 
]iving  cells.     Pus  is  recognized  as  such  by  the  naked  eye,  if  there  be 
b  Bt  least  40,000  to  60,000  cells  in  a  cubic  centimeter, 
I       Suppuration  has  a  tendency  to  cause  liquefaction  and  disintegration 
I'   of  the  tissues.     Pus  may  occasionally  be  absorbed  after  fatty  meta- 
morphosis, or  be  changed  into  a  caseous  mass;  as  a  rule,  however,  if 
not  evacuated  by  operation  it  is  discharged  through  an  opening  pro- 
duced by  its  disintegrating  action  on  the  overlying  tissues.     It  may 
'   come  from  a  free,  unbroken  surface,  as  in  inflammation  of  mucous  mem- 
I  brane;  and  constitutes  most  of  the  discharge  in  cases  of  ulceration, 
'  unless  the  ulcer  has  beeu  kept  aseptic.     Then  a  serous  exudate  is  the 
product  of  the  ulceration. 

Varieties. — When  a  granulating  surface  in  a  healthy  person  is  pro- 
gressing favorably  toward  cicatrization  the  pus  excreted  is  of  a  creamy 
consistence,  and  haa  a  specific  gravity  of  about  1030,  a  yellow  color, 
and  little  or  no  odor.     These  features,  therefore,  pertain  to  what  was 
formerly  called  healthy  or  laudable  pus.     The  so-called  unhealthy  pus 
was  frequently,  though  not  always,  thin,  of  low  specific  gravity,  of  a 
dirty  yellow  or  reddish  color,  and  had  a  putrefactive  smell  and  a  ten- 
I  dency  to  irritate  the  skin.     It  wa?  termed  ichorous  pus.     Sanious  pus 
I  was  an  ammoniacal  or  strongly  acid  pus  mixed  with  blood.     Other 
r  adjectives  are  used  to  describe  various  conditions  and  appearances  of 
I  pus  ;  thus,  curdy,  gummy,  scrofulous,  sanguinolent,  contagious  pus  and 
I  muoo-pus  are  terms  often  heard,  but  most  of  them  are  indeflnite  and 
lanscientiflc.      At  the  present  time  the  occurrence  of  pus  is  believed  to 
I  be  due  to  infection  of  the  wound  by  micro-organisms;  hence  no  pus 
Jean  be  called  healthy. 

Gonorrhceal  infection  is  a  condition  which  is  due  to  the  gonococcus, 
■  and  produces,  when  a  mucous  membrane  is  affected,  a  discharge  of  pus. 
KTIie  mucous  membrane  of  the  vagina  or  male  urethra  is  most  frequently 
f  the  scat  of  the  primary  infection,  but  the  mucous  membranes  of  the 
e  and  nose  are  si.»metimes  affected  primarily.  The  eyes  of  children 
e  frequently  infected  during  passage  through  the  birth  canal.     This 
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is  the  ophthalmia  of  newborn  children, 
there  is  ufteu  combined  a  pyogenic  inf 
gonorrhceal  infection  are  artiiritis,  pleuri 
tonitis.     It  is  a  true  infection. 

Tests. — Pus  mixed  with  other  fluids  a 
of  solo 


forms 


Deflnitioii. — An  abscess  is  oflen  dest 
circumscribed  by  a  wall  of  lymph  or  as  a 
pus  ;  while  suppuration  occurring  within 
tissue  without  such  limiting  wall  is  caHoj 
secretion  of  pus  from  a  mucous,  serous  oi 
lent  effusion.  These  distinctioDH  are, 
It  would  be  less  confusing  to  define  an  at 
taining  pus,  witliout  any  restrictions  aa 
nature  of  its  surroundings. 

Varieties.  Acute  Abscess. — When 
rested  in  the  capillaries  they  multiply  and 
the  tissue  cells.  This  local  death  of  tissi 
is  the  direct  result  of  the  poison  or  toxin 
is  the  starting  point  of  the  abscess.  To  p 
the  organisms  a  large  number  of  leucoc 
fected,  rapidly  multiply,  and,  by  their  ei 
ment  of  the  micro-organisms  upon  other  1 
the  group  of  germs.  This  wall  made  bj 
tration  of  the  surrounding  tissues  is  not  t 

The  bio-chemical  antagonism  between 
cyt«s  is  kept  up  until  the  wall  of  granii 
action  of  the  white  blood  cells  is  too  dem 
penetrate.  It  is  thus  that  the  suppura 
within  this  wall  the  tissue  cells  break  dow 
influence  of  the  micro-organisms  the  form 


1  Kidney  of  Rabbil  alter  Intravenous  Injection  into  an 
Ear-vein  of  Culture  of  Pyogenic  Cocci.  Dense  mass  of  oocci 
surrounded  by  area  of  coagulation  necrosis  due  to  their  toxlc 
BOtiviiy,     Outside  this  a  zone  of  phagocytes.  [Park.] 
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I'ifi  prevented.  The  cavity  of  tlie  a(>sces8,  therefore,  contains  dead 
leucocytes,  niicro-ovganisnia  and  their  chemical  ])ro(Iiict8,  and  destroyed 
tissue  cells,  iu  addition  to  inti animator v  exudate.  These  constituents 
make  up  the  creamy  liquid  which  is  called  pus. 

The  teodency  of  the  pu3  contained  in  this  cavity  is  to  soften  the 
surrounding  tissue  and  to  spread  in  the  direction  of  least  resistance 
until  it  is  discharged  through  an  opening  upon  a  free  surface.  This 
is  called  the  |.K>inting  or  spontaneous  ojHjning  of  an  abscess.  Such  a 
spontaneous  opening  relieves  the  tension,  which  has  been  one  of  the 
causes  of  the  continuanco  of  the  inflammation,  and  permits  the  pus 
and  micro-organisms  to  be  evacuated.  The  collapse  of  the  walls  of 
the  abscess  and  the  adhesion  of  the  opposite  surfaces  readily  complete 
the  cure,  if  the  admission  of  putrefactive  bacteria  is  prevented.  The 
various  tissues  differ  in  the  rapidity  with  which  they  soften  under  sup- 
purative influences.  Hence  masses  of  tissue,  infiltrated  with  purulent 
material,  and  softened  stnicturcs  may  remain  for  a  time  without  com- 
plete disintegration  and  retain  their  general  form.  These  masses  arc 
called  sloughs  and  are  found  especially  in  diffused  abscesses.  Putre- 
factive germs  aid  in  prolonging  the  supjinrative  action  perhaps  by 
interfering  with  formation  of  granulation  tissue. 

Healing  of  the  abscess  may  be  hastened  by  the  surgeon  opening  the 
cavity  and  evacuating  its  contents  long  before  the  pus  reaches  the  sur- 
face; but,  in  this  event,  it  is  equally  im)K>rtant  that  the  operation 
should  be  done  antiseptically. 

Very  rarely  the  pus  of  an  acute  abscess  may  become  encapsulated 
and  undergo  caseation  or  calcification  ;  the  mass  encapsulated  in  a  wri 
of  sac  may  then  remain  in  the  tissues  as  an  innocuous  tenant  for  many 
years,  though  it  forms  a  spot  of  least  resistance  at  which  inflammation 
may  readily  be  set  up  at  any  future  time. 

Diffuse    suppuration  frefjuently  occurs  and    causes  what  is  often 
called    diffiise    abscess.       The    process   is    of    similar    pathological 
nature  to  tliat  just  described,  but  the  pus  is  not  enclosed  in  a  dis- 
tinctly limited  i«vity.     The  condition  is  due  to  a  more  intense  inflam- 
mation, and  is  usually  believed  to  be  due  to  the  presence  of  the  pyo- 
genic streptococcus,  which  has  a  more  intense  peptonizing  influence  on 
[  the  cells  than  the  mycotic  causes  of  such  suppurations  as  are  limited 
I  by  a  distinct  barrier  of  cells.     Sloughs  and  shreds  of  gangi-enous  tis- 
I  sue  are  often  found  commingled  with  the  pus  of  diffused  suppui-ation. 
I  The  term  phlegmon  or  phlegmonous  inflammation  is  otlen  applied  to 
diffused  abscesses.     It  is  sometimes  applied  to  the  circumscribed  process 
described  above,  which  is  usually  the  result  of  infection  by  the  staphy- 
lococcus pyogenes  aureus. 

The  acute  or  phlegmonous  abscess  necessarily  corresponds  iu  symp- 

1  toms  with  acute  inflammation,  of  which  it  is  a  result.     The  advent  of 

|-  suppuration  in  the  progress  of  acute  inflammation  is  often  marked  by 

I  rigors  and  great  constitutional  disturbance  ;  after  which  the  throbbing 

1  pain,  the  shining  red  skin,  and  the  acuminated  appearance  indi- 

;  that  an  abscess  i-s  being  formed.     The  fluid  contents  give  the 
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sensation  of  flactuation  to  the  examiner's  fingers^  if  the  p 
reached  a  point  near  the  surface  of  the  body.  The  pus  usua 
duces  softening  of  structure,  and  tends  to  escape  toward  a  free 
The  consequent  elevation  of  the  overlying  tissues  is  distinctive 
abscess  about  to  point,  and,  as  the  skin  becomes  thin  over  the  i 
ing  pus,  the  chaiucteristic  yellow  color  becomes  apparent,  afte 
a  small  slough  is  separated,  leaving  an  orifice  through  which 
is  discharged.  The  walls  of  the  abscess  then  collapse,  and  th< 
is  filled  up  like  an  ulcer  by  the  granulating  process  ;  in  fact, 
scess  within  the  tissues  has  been  called  a  "  closed  ulcer.''  D 
scesses  may  produce  very  little  change  u|X)n  the  surface,  e: 
localized  oedema. 

Metastatic  Abscesses  are  essential  elements  of  pyaemia,  i 
receive  consideration  under  that  heading. 

The   so-called   Chronic  or   Coi.d   Arscess,  which   is  m 
lesion  of  tubercular  inflammation  and  is  therefore  slow  in  p 
does  not  exhibit  very  active  local  symptoms.     It  is  apt  to  < 
connection  with  bones  and  lymphatic  glands  and  in  persons  of 
called  scrofulous  habit,  but  may  be  found  in  any  region  am 
patient.     There  is  no  heat  of  skin,  little  or  no  cutaneous  red 
pain,  and  generally  no  tendency  to  pointing.     The  skin  finally 
thin  over  the  puriform  collection  and  an  orifice  by  which  the 
escape  may  form  after  a  long  time  ;  but,  instead  of  the  pointed  e 
of  an  acute  abscess,  there  is  seen  a  general  rounded  protrusion 
and  purplish  integument.     The  puriform  liquid  is  confined  by 
wall,  forming  a  tough  sac  lined  with  velvety  elevations ;  and  if 
thin  in  consistence,  and  contains  cheesy  masses,  ill-formed  co) 
and  cholesterin  crystals.     It  is  not  pus  in  the  strict  sense,  anc 
be  discriminated  from  that  which  is  found  in  acute  abscesses, 
or  tubercular  abscesses  often  become  very  large,  because  the 
tend  to  spontaneous  evacuation.     If  we  do  not  consider  th( 
these  so-called  chronic  abscesses  to  be  pus,  and  it  certainly  difi 
pus,  the  term  abscess  is  inappropriate.     The  term,  however,  u 
tained  because  of  its  convenience.     The  lesion  is  possibly  d 
infection  with  both  tubercle  and  pyogenic  germs. 

Diagnosis. — Acute  abscesses  are  diagnosticated  by  the  li 
preceding  acute  inflammation,  the  superficial  redcma,  the  t 
pain,  the  appearance  of  pointing,  the  sense  of  fluctuation  ;  and  ii 
doubt  by  the  use  of  an  exploring  needle  or  by  the  withdrawal 
of  the  pus  with  a  hypodermic  syringe  or  aspirator.     CMironic 
are  distinguished  by  the  absence  of  symptoms  pointing  to  i 
cystic  tumor  or  malignant  growth,  by  the  negative  history,  t 
bly  depraved  constitution  of  the  patient,  oedema,  fluctuation 
aspiration.     Fluctuation  is  the   wave  caused  by  the  displac 
fluid  when  pressure  is  suddenly  made  upon  the  swelling, 
the  existence  of  liquid  contents,  but  gives  no  indication  of  th 
acter.     It  may  be  obtained  by  placing  the  fingers  of  the  two 
opposite  sides  of  the  suspected  abscess  and  making  intermit 
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'aare  or  striking  sudden  taps.  In  sninll  collections  it  is  better  to  grusp 
'the  swelling  between  the  thumb  and  fore-tinger  of  one  hand,  and  make 
Hie  parts  tense,  while  intermittent  pressure  is  make  by  the  fore-tinger 
of  the  other  hand.  The  transmission  of  the  impulse  provi-B  that  the 
contents  are  fluid,  bnt  other  symptoms  must  l>e  investigated  to  deter- 

ine  whether  pns,  serum,  or  bhind  is  contained  in  the  tumor. 

Treatment. — ISincc  abscess  is  the  result  of  mycotic  iutlainmation, 
the  local  and  constitutional  means  previously  described,  as  appropriate 
for  the  cure  of  inflammation  by  resolution,  should  be  adopted  when 
suppuration  is  threatened.  A  blister  is  often  very  serviceable,  and 
l«pems  to  dissipate  the  suppurative  inflammation.  If  it  is  found  that 
Msolution  is  impossible,  rapid  maturation  and  evacuation  of  the  abscess 
Me  to  be  obfained,  and  restoration  of  the  parts  to  a  normal  condition 
promoted.  Hot  and  moist  applications,  such  as  wet  gauze  covered 
with  rubber  tissue,  soften  tissue  and  encourage  rapid  migration  of 
leucocytes ;  hence  they  are  proper  when  resolution  and  absorption 
seem  hopeless.  Poultices  are  less  employed  since  the  advent  of  the 
antiseptic  era  ;  and  more  early  operative  interference  than  formerly  is 
usual.  Ointments  are  sometimes  serviceable,  such  as  resorcin,  gr.  v, 
ichthyol,  gr.  x,  mercurial  ointment,  gr.  xxxv,  wool  lard,  gr.  I. 

To  relieve  the  pain  and  tension  and  prevent  disfiguring  scars  and 
destruction  of  tissue,  early  evacuation,  by  means  of  a  free  incision 
ilh  a  sharp  knife,  is  imperatively  demanded  in  all  cases  of  acute 
,  As  a  rule,  the  incision  is  not  followed  by  serious  bleeding, 
the  vessels  are  thrombosed  by  the  inllammation.  Incisiou 
made  before  pus  has  actually  formed  will  often  cut  short  the  suppura- 
tive process,  and,  if  made  sufficiently  free  to  relieve  tension,  always 
lessens  the  pain.  The  opening  of  an  abscess  must  always  be  an  aseptic 
procedure.  After  the  incision,  the  interior  of  the  sac  should  be  thor- 
oughly scraped  out  mth  a  curette  and  made  perfectly  aseptic  by  means 
of  irrigation.  This  removes  all  pus  and  micro-organisms.  The  cavity, 
if  small,  may  then  be  sewed  up  ao  as  to  bring  the  walls  together  and 
allow  healing.  If  the  abscess  be  a  large  one  it  may  be  needful  to  pro- 
vide for  draiuage  by  the  use  of  drainage-tubes.  This  is  especially 
necessary  in  large  ca\'ities  that  cannot  be  thoroughly  scrajted  and 
disinfected.  Dressings  should  be  antiseptic  in  character,  and  should 
exert  some  pressure  so  as  to  cause  collapse  of  the  walls  of  the 
cavity.  If  there  is  danger  of  wounding  large  ves.sels  the  abscess  may 
be  opened  on  a  grooved  director,  or  it  may  be  torn  open  \rith  a  blunt 
instrument  after  incision  of  the  skin.  Sometimes  this  last  procedure 
is  well  done  by  inserting  the  end  of  a  pair  of  closed  forceps  and  forcibly 
opening  the  ends  of  the  blades.  In  all  cases  \rhere  the  cavity  Is  large 
the  orifice  should  be  kept  open  by  a  tent  made  of  a  piece  of  antiseptic 
gauze,  or  by  a  drainage  tube ;  and  permanent  pressure  should  be  applied 
by  meains  of  a  bandage,  in  order  to  hasten  contraction  and  granulation 
of  the  sac  of  the  abscess.  Counter-openings  may  be  necessary  when 
pus  inflltrutes  the  («nnective  tissue  or  burrows  or  gravitates  into 

luchcs  which  prevent  its  ready  escape.     The  original  opening  should 


46  DESTRUCTIVE  INFLAMMATORY  PROCESSES. 

be  large  and  so  placed  as  to  &vor  drainage  by  gravitation.  Ab 
a  bone  will  require  chiselling  to  open  it.  Pus  under  tense  fag 
in  the  palm  of  the  hand  or  under  the  {>erio6teum,  demands  ea 
very  free  incision. 

In  tubercular  abscess  the  treatment  is  the  same.  The  eva 
of  many  fluid  ounces  of  puriform  liquid  may,  by  exposing  the 
the  abscess  to  the  air  with  its  septic  influences  and  by  the  suddi 
of  pressure  to  which  the  surrounding  capillaries  were  accustom 
to  rigors,  exhaustive  fever,  and  grave  constitutional  symptoms, 
as  the  fluid  is  sometimes,  though  very  rarely,  absorbed,  and 
abscesses  may  remain  without  pointing  for  indefinite  periods 
formerly  the  custom  ^vith  many  to  abstain  from  operative  inter 
This  is  injudicious,  for  withdrawal  of  the  so-called  pus  by  the  a« 
and  the  application  of  firm  pressure,  or  incision  and  disinfectio 
the  strictest  antiseptic  precautions,  are  best. 

Supporting  remedies  and  anodynes  are  important  in  all 
severe  or  prolonged  suppuration.     The  blood  serum  of  anims 
immune  by  repeated  inoculation  with  streptococcus  pyogenes  1 
proposed  as  a  remedy,  to  be  administered  hypodermatically,  in 
phlegmonous  abscess.     Its  value  is  at  present  doubtful. 

The  local  treatment  of  all  abscesses,  then,  whether  acute  or 
should  be  early  and  free  incision  with  strict  antiseptic  pre< 
Good  watery  solutions  to  use  in  washing  out  small  abscess 
are   corrosive   sublimate  (1  :  1000  to  1  :  5000),  carbolic  aci< 
to  1  :  100)   and  formaldehyde   (1  :  500).     As   there  is  some 
poisoning  if  large  quantities  of  the  sublimate  solutions  remain 
and  irregular  cavities,  that  drug  must  be  used  with  caution, 
of  iodoform  in  ether  (1  :  10  to  1  :  50)  is  a  goo<l  material  for 
the  cavities  of  tubercular  abscesses.     Some  surgeons  prefer  a 
of  iodoform  in  olive  oil  in  the  proportion  of  1  :  10.     This  soli 
be  sterilized  with  heat.     It  would  be  dangerous  to  heat  an 
solution.     In  all  cases  the  solution,  of  whatever  character, 
quently  allowed  to  flow  from,  or  is  pressed  out  of,  the  abscess 

SINUS    AND  FISTULA. 

When  an  abscess  has  been  evacuated  it  may  not  contract 
completely,  but,  especially  when  drainage  is  imperfect  and  th 
prevent  perfect  rest,  may  leave  a  long,  narrow,  and  sinu( 
through  the  tissues.  This  is  lined  by  a  membrane  having  .« 
the  character  of  mucous  membrane,  from  which  pus  is  disclu 
the  canal  has  only  one  orifice  it  is  called  a  sinus  ;  if  more  tl 
fistula  or  fistule.  They  are  practically  tubular  ulcers.  The? 
tula  is  sometimes  limited  to  such  a  canal  communicating  w 
the  hollow  organs,  as  the  bladder,  rectum,  or  lachrymal  sac.  'J 
of  a  fistule  or  sinus  is  usually  surrounded  by  exuberant  gn 
projecting  as  a  papilla.  Sinuses  and  fistules  are  cured  by  < 
the  adventitious  lining  membrane  and  setting  up  acute  infi! 


in  orcter  to  cause  healthy  gniDulation  to  take  place  from  the  bottom. 
This  may  be  done  by  irritating  injections,  the  actual  cautery,  curet- 
ting, or  by  laying  the  track  open  with  the  knife  or  elastic  ligature  ;  and 
in  many  cases  still  better  by  dissecting  the  whole  canal  out  and  ap- 
proximating the  healthy  wound  so  made  with  sutures.  Any  source  of 
irritJition,  such  an  disea,«ed  bone  or  foreign  material,  must  be  removed 
_  at  the  same  time.  Injection  with  muriatic  acid,  TTl  iv  ;  pepsin,  gr.  \'iii 
ureter,  f  5j,  may  be  beneficial  by  acting  as  a  sort  of  digestive  agent  to 
*Estroy  the  lining  membrane. 

The  term  fistule  is  also  applied  to  a  commnnicatiou  between  two 
Siollow  viscera,  due  to  injury  or  slonghiug.  Such  abnormal  openings 
e  cured  by  plastic  operations.  Congenital  sinuses  are  minute  tubular 
loals  due  to  imperfect  coalescence  of  fcetal  structures.  The  congenital 
nriSces  in  the  neck,  due  to  incomplete  closure  of  the  branchial  clefts, 
e  examples.     8uch  sinuses  may  become  the  seat  of  inflammation. 

ULOEBATION. 
When  inflammation  does  not  terminate  by  resolution  in  a  return  to 
th,  death  of  the  part  by  eitJier  ulceration  or  gangrene  must  take 
place.  Ulceration  is  death  in  small  particles  or  molecules ;  gangrene 
is  death  iu  masses  large  enough  to  be  seen,  Similar  processes  in 
osseous  tissue  are  called  caries  and  necrosis,  and  will  be  described  under 
diseases  of  bone.  The  causes  of  ulceration  are  the  same  as  the  causes 
of  inflammation,  to  which  nlceration  always  owes  its  existence.  It 
ly  occur  superficially,  as  in  the  skin  and  cornea ;  or  deeply,  as  in  the 
substance  of  organs,  for  abscesses  and  sinuses  are  practically  but  the 
mils  of  ulceration.  The  ulcerative  process  is  more  common  iu  skin, 
branes,  cartilages,  lymphatic  glands,  lungs,  and  hone 
[called  caries),  tlian  in  fibrous,  seroiis,  or  nmsculur  tissue.  Ulcemtiou 
sts  in  softening  and  disintegration  of  structure,  followed  by  the 
val  of  the  debris  by  absorption  and  ejection.  When  removal  of 
lue  is  effected  by  absorption  alone,  as  is  seen  in  erosion  of  tissue 
fVom  aneurismal  pressure,  the  term  interstitial  absorption  is  applicable 
since  ulceration  causes  removal  chiefly  by  discharges.  Sloughs  and 
foreign  bodies  in  the  tissues  are  usually  thron'n  off  by  ulceration. 
Suppuration  is  often  an  accompaniment  of  ulceration  ;  because  pyo- 
ic  infection  is  likely  to  be  the  cause  of  the  inflammatory  process 
rhich  has  given  rise  to  the  nlceration.  If  the  slough  or  foreign  body 
removed  fi'om  the  living  tissues  by  an  aseptic  process,  and  no  pyo- 
genic contamination  oct^urs,  no  pus  is  found.  The  word  ulceration  is 
used  somewhat  carelessly  at  times  and  gives  rise  to  confusion.  Ulcer- 
ation produces  on  a  free  surface  the  anatomical  lesion  called  an  ulcer 
r  open  sore. 

ULOEBS, 

Definition.— .\n  ulcer  is  a  breach  of  continuity  of  surface,  covered 

/  granulations.     The  nature  of  the  granulations  and  of  the  discharge 

letermine  the  character  of  the  ulcer.     The  solution  of  continuity  may 
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be  due  to  the  process  of  ulceration,  to  gangrene,  or  to  a  wounc 
gangrene  the  slough  is  separated  by  ulceration,  and  wounds 
not  heal  by  first  intention  become  ulcers  as  soon  as  granulati 
stituted.  A  solution  of  continuity  called  an  ulcer  is  usual] 
than  the  epidermis  or  epithelium  ;  if  not,  the  terms  abrasion 
mation,  or  excoriation  ar6  commonly  applied. 

Ulcers  are  healthy  or  unhealthy,  aseptic  or  septic.      The 
ulcer  is  typically  illustrated  by  the  sore  produced  when  gn 
has  begun  in  a  wound  made  by  cutting  out  a  portion  of  tissi 
edges  are  regular  and  smooth,  and  slope  gradually  toward  tb 
lations,  which  are  red,  painless,  do  not  bleed  under  gentle 
secrete  a  serous  non-purulent  fluid,  and  do  not  protrude  much, 
above  the  surface  of  the  skin.     The  granulations  at  the  circu 
are  being  converted  into  a  bluish-white  cicatricial  pellicle  of  ep 
while  the  skin  surrounding  the  ulcer  is  purplish  and  somewhat 
by  inflammatory  infiltration.     All  ulcers  must  be  brought  to 
dition  before  cicatrization  can  occur,  and  so  long  as  the  ulcer  < 
healthy,  healing  goes  on  spontaneously  and  steadily,  if  the  s\ 
only  protected  from  infection  or  other  injurious  contact. 

Unhealthy  ulcers  are  those  accompanied  by  some  conditi 
prevents  their  exhibiting  the  characteristics  above  menti< 
undue  inflammation  be  present,  as  shown  by  great  heat  and  p 
matous  surroundings,  engorged  granulations,  and  discliarg 
mixed  with  blood,  it  is  an  inflamed  ulcer.  When  this  ] 
violent  and  rapid,  destruction  of  tissue  and  extension  of  i 
occur,  a  pultaceous  mass  is  seen  covering  unhealthy-looking 
tions,  and  the  edges  become  irr^ular  and  sharp-cut.  This  c 
a  phagedenic,  or  sloughing  ulcer ;  which  is  a  rather  contradict 

The  devitalized  skin  or  muse 

found  in  the  discharge  fron 

ulcer,  as  shreds  and  tags  of  t 

When  the  granulations  are ' 

and  project  like  excrescence 

the  level  of  the  skin  the  ulce 

a  fungous  ulcer.     The  callc 

dolent  ulcer  is  deeply  exca' 

indurated,  whitish,  and  undc 

inverted   borders,    is    surroi 

thickened  and  congested  skii 

ish   color,    shows    iniperfeci 

pale  granulations  covert<l  w 

smelling  thin  pus,  and  is  i 

sensible  to  painful  contact.    ^ 

are  of  long  duration,  and  ni 

termed  chronic.     Ulcers 


Fig.  5. 


Method  of  cutting  smftll  skin-grafts  by 
meano  of  needle  and  scalpel. 
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plicated  with,  or  may  depend  upon,  varicose  veins,  impeded  ( 
and  diseased  bone,  or  may  be  the  seat  of  hemorrhage  or  niali 
cesses.     Ulcers,  otherwise  healthy,  are  often  the  seat  of  ; 


discharge,  Ijecsiuse  pyogenic  germs   Lave  been  allowed  to  c 
contact  with  the  ulcenited  giirfaoet:. 

Chrocic  ulcers  (if  the  front  of  the  leg  are  eomoion  ;  and  are  due  to 
poor  circulation,  chronic  inflamniatory  processes  and  general  debility. 
Chronic  ulcers  above  the  level  of  the  knee  are  usually  syphilitic, 
tubercular  or  epithelioma  to  us.  Their  syphilitic  oiigin  should  always 
be  Buspccted,  if  they  are  clearly  nfit  due  tx»  injury. 

The  iofrefiuent  lesion  called  perffirating  ulcer  of  the  foot  probably 
ichides  more  than  one  form  of  ulceration.  It  usually  occurs  on  the 
Wie  near  the  metatarso-phalongeul  jitint  of  the  great  toe  or  where  there 
ie  pi^ssure.  It  is  a  chronic,  painWs  ulcer,  with  thickened  edges  and 
Dverhangiug  epidermis,  and  shows  a  tendency  tn  extend  upwards  into 
the  foot.  This  lesion  has  been  found  associated  with  neuritis,  leprosy 
and  syphilis.  It  shuuld  not  be  confounded  with  senile  gangrene  or 
ulcerated  corn  of  the  sole. 

Treatment. — The  criterion  in  the  treatment  of  all  ulcers  is  the  am- 
dition  of  the  edge^.     If  the  borders  are  pinkish  and  smooth,  aud 
gradually  slope  down  to  tlorid  granulations,  or  perhaps  are  separated 
from  them  by  a  narrow  line  of  bluish-white  epithelial  cicatricial  tissue, 
it  is  certain  that  the  ulcer  is  in  a  healthy  state,  and  only  reqiures  pro- 
,toction  from  irritation.     Hence,  it  may  be  dressed  with  any  bland  non- 
■itant  application.     Carbolized  ointment  of  the  oxide  of  zinc  (car- 
lie  acid,  gr.  x ;  ointment  of  oside  of  zinc,  3j)  is,  in  my  opinion,  one 
jftf  the  best,  if  the  ordinary  aseptic  protective  silk  or  rubber,  covered 
with  a  gauze  dressing,  is  not  used.     Cicatrization  usually  takes  place 
from  the  eilges  toward  the  center ;  and  therefore,  in  large  ulcers,  even 
when  healthy,  the  action  of  the  cutaneous  cells  at  the  margins  may  be 
iuliicient  to  complete  the  process,  or  if  able  to  do  so,  may  be  very 
iw  in  causing  healing  of  the  entire  ulcerated  surface.     Centers  of 
Ltrii'.ation  may  be  established  upon  the  ulcer  at  any  number  of 
lints  by  applying  aseptic  grafts  of  skin  (Fig.  6). 
Skin-grafting  is  readily  performed  by  thrusting  the  point  of  an  asep- 
sewiug-needle   imder  the  epidermis   of  the  inner  surface  of  the 
or  thigh,  previously  made  aseptic,  and,  after  patting  the  skin  on 
le  stretch  by  raiding  the  needle,  cutting  out  a  minute  portion  of  the 
skin  with  a  sharp  iscalpel  or  scissors.     The  graft  taken  in  this  al- 
most painless  and  bloodless  manner  is  then  to  be  gently  passed  upon  the 
h^lthy  granulations  with  its  epidermic  surface  upward,  and  a  gauze 
dressing  applied.     Any  number  may  be  engrafted.     The  grafts  at  first 
'  their  cuticle  and  become  almost  invisible,  but  in  a  lew  days  bluish- 
ite  spots  of  cicatricial  tissue  are  seen  at  the  points  where  some  grafts 
taken   root.     These  islands  grow  eccentrically  by  epithelial  cell 
iliferation,  and  stimulate  the  periphery  of  the  ulcer  to  similar  activity, 
that  the  cicatrizing  process  is  greatly  expedited  by  the  new  points  of 
itification,  which  gradually  coalesce  with  one  another  and  with  the 
,iyiual  skin. 

process  is  not  attended  with  much  success  unless  the  ulcer  be 
ilthy.     Long  and  thin  shavings  of  "Itiil  cut'frotS  'the  thigh  or  arm- 
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by  means  of  a  sharp  razor  may  be  used  in  a  similar  w-ay.  This 
method  causes  much  more  rapid  healing,  but  the  pain  is  rather  severe 
when  the  shavings  are  cut.  When  cutting  skin  grafts  it  is  wise  to 
wash  away  the  antiseptic  solution,  used  to  sterilize  tlie  skin  and  ulcer, 
with  a  sterilized  solution  of  sodium  chloride  of  about  the  specific 
gravity  of  blood  serum.  This  prevents  the  vitality  of  the  grafts 
being  lowered  by  contact  with 
Fi"-  6-  the  antiseptic.    The  salt  solution 

should  be  0  6  per  cent,  (approx- 
imately 3j  to  f5xvj),  and  rend- 
ered stenle  by  boiling.  The 
razor  should  be  dipped  in  this 
artificial  serum  and  may  also  be 
greased  with  sterile  oil.  The 
skin  may  be  put  on  the  stretch 
with  hooks  or  the  fingers,  to  en- 
able the  operator  to  cut  long  thin 
shavings  of  skin.  The  shav- 
ings, 4  incheb  long  and  a-half 
mch  wide,  are  placed  upon  the 
open  noimd  or  scraped  ulcer  to 
be  co\ered,  with  their  edges 
overlappmg  A  piec«  of  sterile 
rubber  tissue  la  then  laid  upon 
the  grafts  and  gauze  applied. 
The  dressing  is  not  disturbed 
for  five  or  six  days.  The  shav- 
ings should  not  include  the  en- 
tire thickness  of  the  skin.  Mu- 
cous membrane  may  be  trans- 
*iD,g™itiDgiQiniuniiuiciii»rortha«»ip.  planted  in  a  somewhat  similar 
manner  to  remedy  defects  in 
mucous  surfaces.  The  whole  thickness  of  the  mucous  membrane  is 
used.  Skin  may  be  taken  from  a  living  frog's  abdomen  and  laid  upon 
the  ulcer.  Plastic  operations  may  be  performed  to  hasten  the  healing 
of  intractable  ulcers  by  the  transfer  of  healthy  integument  to  their 
surfaces. 

The  treatment  of  all  unhealthy  ulcers  must  be  directed  to  trans- 
forming them  into  healthy  ulcers,  and  is  both  constitutional  and 
k>cal.  If  they  depend  upon  syphilis,  specific  remedien,  such  as 
mercury,  and  the  iodides,  must  be  given  internally  ;  if  tlie  wores  are 
tubercular,  iodine  and  its  derivatives,  cod-liver  oil  and  tonics,  are 
cequire<I.  In  all  cases  digestive  and  other  constitutional  vices  must 
be  investigated  and  treated.  Any  local  exciting  cause,  such  as  bone 
disease  and  varicose  veins,  must  be  removed  or  at  least  palliated,  after 
which  local  treatment  is  to  be  regulated  by  the  condition  of  the  nh-er. 
An  ulcer  accompanied  by  acute  inflammation  must  be  mani^d  on  the 
principles  already  iip4*yofP.">9;thef  treatment  of  acute  inflammation. 
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Autiphlogistic  internal  remedies  are  demanded,  while  elevation  and 
rest  of  the  part,  scarification,  lead  water  and  laudanum,  warm  water 
dressings,  or  weak  astringent  solutions  are  used  locally.  When  the 
inflammation  is  severe  enough  to  cause  sloughing  ulceration,  sup- 
portive treatment  and  poultices,  to  hasten  separation  of  the  sloughs,  or 
other  mild  applications  are  demanded.  The  local  irritability  and  pain 
which  characterize  many  ulcers  are  often  greatly  lessened  by  the  ap- 
plication of  solid  nitrate  of  silver,  or  strong  solutions  of  the  same 
(gr.  XX  to  f5j  of  water).  Subnitrate  of  bismuth  is  an  excellent  local 
remedy.  A  moist  antiseptic  gauze  dressing,  covered  with  oiled  silk 
or  rubber  tissue  to  prevent  evaporation,  is  far  better  than  the  old- 
fashioned  poultice.  It  is,  in  fact,  an  antiseptic  poultice.  Applications 
of  pepsine  or  pepsine  and  dilute  hydrochloric  acid,  as  in  the  treatment 
of  sinuses,  may  be  valuable  to  aid  in  digesting  and  removing  slough- 
ing tissue.  Ulcers  should  be  made  clean  and  kept  so  ;  frequent  wash- 
ing and  dressing  may  be  demanded  for  this  purpose.  Soap  and  'warm 
water  is  often  of  great  value.     Antiseptic  lotions  have  similar  value. 

Fungous  ulceration  is  treated  by  caustics,  such  as  deliquesced  chromic 
acid,  or  by  the  surgeon  cutting  away  the  exuberant  growth  with  the 
knife,  or  scraping  it  away  with  a  sharp  spoon.  Ulcers  exhibiting  pale, 
(edematous,  semi-transparent  granulations  require  stimulating  applica- 
tions of  nitrate  of  silver  and  sulphate  of  copper,  in  solution  or  un- 
diluted.    Boroglyceride  is  sometimes  valuable. 

Callous  or  indolent  ulcers  are  the  most  rebellious  to  treatment.  The 
hard  elevated  edges  must  be  softened  and  depressed,  and  the  accom- 
panying venous  congestion,  shown  by  the  livid  skin  surrounding  the 
sore,  removed.  A  good  plan  is  to  apply  pure  carbolic  acid,  nitric 
acid,  or  some  other  chemical  cauterant,  to  the  insensitive  edges  and  to 
the  foul  and  semi-devitalized  tissue  covering  the  depressed  and  un- 
healthy granulations.  Then  a  moist  antiseptic  dressing  is  applied  for 
a  few  days  to  separate  the  slough  thus  produced  and  to  soften  the  cal- 
lous borders.  Subsequently  scarification  around  and  through  the  ulcer 
relieves  the  engorged  venous  capillaries.  The  pressure  of  strips  of 
adhesive  plaster  properly  adjusted  or  of  an  elastic  bandage,  smoothly 
applied  from  the  distal  extremity  upward,  prevents  a  repetition  of  the 
congestion  and  stimulates  absorption  of  deposits  and  cicatrization  of 
the  ulcer.  Astringents  and  disinfecting  lotions  may  be  used  beneath 
the  elastic  bandage.  Instead  of  using  the  caustic,  the  surgeon  may 
get  rid  of  the  callous  margins  by  paring  them  away,  and  then  treat 
with  antiseptic  dressings  and  pressure ;  or  the  whole  ulcer  may  be 
scraped  away  with  a  curette  and  treated  as  a  recent  wound.  Chronic 
ulcers  of  small  size  may  be  frequently  cured  with  rapidity  by  dissecting 
them  out,  freeing  the  surrounding  skin  from  its  deeper  attachments, 
and  uniting  the  edges  of  the  wound  by  sutures.  Solution  of  hydrogen 
dioxide  renders  a  foul  ulcer  aseptic  by  oxidizing  the  devitalized  and 
putrefying  discharges.  It  penetrates  the  grease,  if  ointments  are  being 
used  and  is  an  efficient  cleanser  before  the  daily  dressing  is  applied. 
Very  weak  solutions  of  formaldehyde  may  be  serviceable. 
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Tubercular  ulcers  may  be  treated  with  powdered  iodoform.  Curet- 
ting or  excision  is  oiien  necessary. 

As  soon  as  unhealthy  ulcers  approach  the  healthy  condition  cicatri- 
zation begins,  and  may  be  hastened  by  skin-grafiing.  In  order  to 
nmintain  a  healthy  state  of  the  sore  and  prevent  cedematous  and 
fungous  granulations,  slightly  stimulant  lotions  of  chloral  (gr.  v  or  x 
to  f3j),  sulphate  of  copper  (gr.  iij-v  to  fSj),  sulphate  of  zinc  (gr.  v  to 
f3j),  or  nitrate  of  mercury  or  subnitrate  of  bismuth  in  solution,  oint- 
ment, or  powder  should  be  employed.  When  in  a  few  days  or  weeks 
the  ulcer  gets  accustomed  to  the  effect  of  one  agent  and  becomes 
"  inactive,"  the  dressing  must  be  varied,  for  a  new  impression  will  be 
beneficial.     Mucous  ulcers  are  to  be  treated  like  cutaneous  sores. 

MORTIFICATION,  OB    OANOBEKE. 

Deflmtion.—Mortitication,  or  local  death,  is  the  complete  aud  per- 
manent cessatiou  of  vital  functions  in  a  part,  and  differs  from  ulceration 
in  the  devitalized  portion  being  more  extensive.  Ulceration  is  molec- 
ular death,  while  mortification  is  death  of  appreciable  areas  of  tissue, 
that  is,  of  tissue  in  mass.  The  two  processes  are,  however,  allied,  and 
may  co-exist,  as  in  hospital  gangrene,  or  sloughing  phagedena,  where 
ulceration  is  too  rapid  for  disintegration  to  take  place.  The  dead  tissue 
is  called  a  slough  or  eschar.  Necrosis  is  often  used  by  pathologists  to 
signify  death  of  animal  tissues  in  mass  ^vithout  reference  to  the  charac- 
ter of  the  stnictures,  but  in  surgery  necrosis  is  usually  applied  to  bone 
and  cartilage;  and  mortification,  gangrene  or  sphacelation  to  soft  tissues. 
OaiiaeB. — Mortification  is  due  to  defective  nutritive  supply  and  to 
destruction  of  cellular  activity.  The  former  condition  may  be  caused 
by  obstruction  in  the  arteries,  as  from  ligation,  rupture,  embolism, 
plugging  by  great  numbers  of  bacteria, 
Fig.  7.  or  diseased  arterial  walls ;  obstruction  in 

the  veins,  as  from  tight  bandaging ;  ob- 
struction in  the  capillaries,  as  from  pres- 
sure of  tumors  or  inflammatory  deposits, 
or  ergotism;  cardiac  weakness,  whi(^  is 
merely  an  accessory  cause,  decreasing  the 
activity  of  the  circulation  ;  inflammation, 
which  by  its  intensity  induces  permanent 
arrest  of  circulation. 

The  causes  which  induce  mortification 
by  destroying  the  vitality  and  activity  of 
the  cellular  elements  are : — injuries,  which 
disorganize  tissue  ;  chemical  agents,  such 
as  acids  and  alkalies ;  the  toxinos  of  sjie- 
cific  germs;  and  excessive  heat  or  cold. 
Mortification  is  often  due  to  a  combina- 
tion of  several  of  the  causative  influences. 
Defective  innervation  has  been  considered  a  cause  of  mortification, 
but  it  is  probable  that  it  acte  only  indirectly  by  diminishing  circula- 
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tory  activity  or  by  rendering  parts  less  cognizant  of  the  contact  o 
irritating  agents.  The  power  of  the  cells  to  resist  gangrenous  cause 
varies  in  individuals  and  in  tissues.  Diabetics  are  particularly  pron< 
to  gangrene. 

Varieties. — Mortification  may  be  moist  or  dry,  acute  or  chronic 
according  to  the  causation  and  circumstances  attending  the  process 
If  the  parts  contain  much  fluid,  as  is  the  case  when  the  mortificatior 
is  associated  with  venous  obstruction  and  when  evaporation  is  pre- 
vented by  the  integrity  of  the  cuticle,  the  process  resembles  the  ordi 
nary  putrefaction  of  animal  substances  seen  in  dead  bodies.  This  ii 
called  moist  gangrene.  The  local  symptoms  are  due  to  the  fact  tha 
ordinary  putrefaction  is  occurring  because  putrefactive  fungi  hav< 
gained  access  to  the  dead  tissue  through  the  skin.  If  the  gangrene  \i 
due  to  slowly  progressive  arterial  obstruction  while  venous  and  lym 
phatic  absorption  is  not  decreased,  or  if  rapid  evaporation  occurs  01 
account  of  the  destruction  of  the  cuticle,  the  parts  become  shrivellec 
and  dry,  and  dry  gangrene  is  said  to  exist.  Acute  gangrene  is  usually 
moist,  because  it  dies  quickly  when  full  of  blood,  while  chronic  mor 
tification  is  generally  dry.  Soft  and  vascular  tissues  mortify  mucl 
more  rapidly  than  dense,  non-vascular  structures,  such  as  tendons  an( 
cartilages.     Bed  sores  due  to  pressure  are  good  examples  of  gangrene 

The  infarctions  found  after  embolism  of  renal  and  other  arteries,  th< 
caseous  change  that  occurs  in  tubercular  products,  and  similar  patho 
logical  conditions  are  examples  of  what  has  been  called  coagulation 
necrosis,  which  is  a  change  of  protoplasm  into  a  material  resembling 
the  fibrin  of  the  blood. 

Sjmiptoms. — The  constitutional  symptoms  of  gangrene  are  almos 
invariably  asthenic,  probably  because  the  blood  Ixjcomes  detorioratec 
by  the  admission  of  septic  products  derived  from  the  sloughing  tissues 
The  feeble  circulation  and  general  nervous  depression  accompanying  i 
very  limited  area  of  mortification  are  often  remarkable. 

The  local  symptoms  of  nioist  and  dry  gangrene  diiFer  and  must  b< 
discussed  separately.  In  the  moist  variety  the  parts  become  green 
bluish^  or  black,  lose  their  normal  sensibility  and  temperature,  anc 
become  softened  and  covered  with  blebs  containing  reddish-browr 
fluid.  The  epidermis  is  easily  rubbed  off,  leaving  a  dark,  smooth  sur- 
face. Pressure  causes  a  crackling  sound,  due  to  the  presence  in'  the 
tissue  of  the  gases  generated  by  putrefactive  decomposition.  The 
gases,  which  are  principally  sulphuretted  hydrogen,  ammonia,  and  car- 
bonic acid,  cause  great  local  emphysema  and  pulHness  of  the  parts,  anc 
with  the  other  products,  such  as  butyric  acid,  give  the  characteristic 
odor  of  putrefaction.  The  red  streaks  along  the  course  of  the  vessels 
in  the  incipiency  of  gangrene,  and  the  deep  color  of  the  parts  during 
its  existence  are  due  to  the  transuded  coloring  matter  liberated  by  th( 
destruction  of  the  blood  corpuscles. 

In  dry  gangrene  the  appearance  of  a  small  brown  or  black  spot 
especially  upon  the  toes,  where  the  affection  is  most  frequently  seen,  is 
often  the  first  sign  of  disease ;  though  at  times  cramps  and  stinging 
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pain  and  feeble  local  circulation  are  premonitory  symptoms.  Th< 
discolored  point,  instead  of  being  brown,  may  be  a  mottled  white,  anc 
sometimes  a  vesicle  forms  at  the  beginning  of  the  disease.     The  dark- 
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Chronic  dry  gangrene  of  arm. 

ened  area  becomes  blacker  and  slowly  extends  with  very  few  accom- 
panying inflammatory  symptoms.  The  dead  tissue  is  dry,  withoui 
offensive  odor,  and  gradually  becomes  shrivelled  and  hard.  The  losf 
of  sensibility  and  the  lowered  temperature  of  the  dead  tissue  present 
in  moist  gangrene,  of  course,  exist  here.  This  form  of  mortification  if 
frequently  called  senile  gangrene,  but  improperly  so,  since  it  may  occui 
from  chronic  ergotism  without  reference  to  the  patient's  age,  and  be- 
cause moist  gangrene  may  occur  in  the  aged  in  similar  regions  of  the 
body. 

In  all  forms  of  mortification,  if  the  patient  survive  long  enough,  the 
dead  tissues  are  separated  by  the  process  of  ulceration  from  those  whose 
vitality  resists  the  destructive  influence.  The  living  structures  become 
reddened  at  the  line  of  junction  with  the  slough,  and  thus  constitute 
the  line  of  demarcation  which  indicates  the  extent  to  which  the  devi- 
talizing process  has  been  able  to  exert  its  influence.  Sometimes  a  roM 
of  vesicles  forms  along  this  margin.  The  line  of  demarcation  soor 
becomes  converted  into  a  groove  which  is  lined  by  granulations.  This 
is  practically  a  linear  ulcer,  and  is  the  line  of  separation,  where  the 
ulcerative  and  granulating  processes  gradually  push  off  the  dead  tissues 
by  a  species  of  natural  amputation  and  leave  an  ulcer  to  heal  bj 
cicatrization.  Hemorrhage  is  prevented  by  coagulation  within  the 
arteries  and  fibrinous  deposition  due  to  the  inflammatory  action.  The 
inflammation  accompanying  mortification  often  gives  rise  to  great  pain, 
which  is  located  in  the  living  or  partially  devitalized  structures.  This 
increases  the  general  depression  due  to  the  septic  influence  of  the 
gangrenous  parts.  When  mortification  occurs  in  deep  structures,  the 
slough  is  thrown  off  through  fistulous  orifices,  as  occurs  in  carbuncle, 
and  as  is  attempted  by  nature,  though  often  unsuccessfully,  in  necrosis 
of  bone  ;  or,  it  may  beeiome  encapsulated  and  thus  be  kept  ai)art  from 
the  surrounding  living  structures.  The  latter  mode  of  separation  is 
seen  in  infarctions  of  the  internal  organs. 

Treatment. — The  general  treatment  of  all  forms  of  gangrene,  to  be 
judicious,  should  be  directed  to  fulfil  two  indications  :  first,  to  reniovt 
the  cause  and  thus  arrest  the  progress  of  the  gangrenous  action  ;  and, 
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second,  to  sustain  the  patient  until  separation  of  sloughs  has  occurred. 
Unfortunately,  the  constitutional  cause  is  often  difficult  of  removal,  but 
an  effort  should  be  made  to  bring  the  system  into  that  condition,  which 
will  render  tlie  causative  factors  as  inoperative  as  possible  and  limit 
the  mortification.  If  the  peripheral  circulation  is  poor  because  of  a 
feeble  heart  and  degenerated  arteries,  remedies  such  as  quinla,  iron, 
opium,  digitalis,  strychnia,  alcohol,  and  nitroglycerine  should  be  ad- 
ministered and  the  patient  protected  from  cold  and  other  depressing 
'Influences.  When  there  is  a  tendency  to  a  sthenic  type  it  is  possible 
llhat  slightly  depressing  agents  may  be  iidvantagoous,  but  these  are  sel- 
dom needed  and  should  be  used  with  great  caution,  since  the  advent 
■■of  gangrene  is  soon  followed  by  nervous  and  circulatory  prostration. 
I  During  the  stage  of  separation  of  sloughs  the  flagging  powers  of  the 
■patient  must  always  be  supported  by  active  medication  with  tonics, 
Btimulants,  and  concentrate<l  nutritious  diet.  Depressing  antiphlogistic 
>Xemedics  are  never  justifiable,  and  If  nervous  irritability  and  pain  exist 
kpium  in  full  doses  is  to  be  employed.  Cleanliness,  disinfection,  and 
entilation  are  necessary  hygieoic  measures.  The  local  treatment  of 
lortification  is  very  important. 
If  gangrene  is  threatened  on  account  of  the  tent^ion  produced  by 
rapid  and  intense  inflammatory  swelling,  it  may  often  be  averted  by 
free  incisions  several  inches  in  length  through  skin  and  subcutanei)us 
and  fascial  structures.  This  treatment  relieves  local  tension  by  per- 
mittitig  gaping  of  the  wound  and  afibrding  a  free  escape  of  blood  and 
inflammatory  products.  Much  tissue  destruction  is  thus  avoided  by 
removing  the  obstruction  to  capillary  civcuhition.  Parts  prone  to  slough 
from  deficient  circulation  should  be  kept  normally  warm.  When  gan- 
grene has  occurred  disinfectant  lotions  of  carbolic  acid  of  an  unirri- 
tating  strength  (1  :  20  or  30),  corrosive  sublimate  (I  :  1000  or  3000), 
chlorinated  aoda,  formaldehyde  (1  :  300  or  500),  or  desiccating  powders 
if  a  disinfectant  nature,  should  be  used  to  destroy  the  fetor  of  the  parts, 
"hese  should  Im?  combined  with  antiseptic  gauze  dressings,  perha]>9 
lade  moist  and  covered  witli  oiled  silk  or  waxed  pajter,  in  order  to  en- 
lurage  and  hasten  separation  of  the  devitalized  tissues.  The  sloughs 
lay  be  removed  in  pieces  with  the  forceps  and  scissors  aft*T  the  line 
'  separation  has  divided  the  vascular  attachments.  Tendons  and 
fibrous  tissues,  as  they  contain  no  vesnelw  of  importance,  may  be  cjvre- 
fuUy  cut,  for  in  this  manner  the  decom|K>8ing  masses  can  be  removeil 
somewhat  earlier.  No  special  dressing  is  to  be  applied  to  the  line  of 
separation.  The  ulcer  left  after  the  I'lough  has  been  detached  is  to  be 
dressed  with  mild  applications,  such  as  carbolized  oxide  of  zinc  oint- 
ment, ointment  of  petroleum  and  hi)ric  acid,  or  antiseptic  gauze,  as  iu 
ordinary  ulcers.     Cicatrization  is  to  be  encouraged. 

When  mortification  depends  on  a  known  local  cause,  such  as  crush- 
ing of  the  parts  or  ligation  or  nipture  of  the  main  arterj',  amputation 
should  1»  performed,  except  in  cases  due  to  fnist-bite  or  burns,  above 
;the  location  of  injury  without  waiting  for  the  line  of  demarcation.  If 
gangrene  is  due  to  constitutional  cauwes,  such  as  deficient  circula- 
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tion  or  ergotism,  or  to  the  presence  of  an  embolus  whose  location  is 
unknown,  the  surgeon  must  wait  until  the  line  of  separation  is  well 
marked  before  attempting  operative  interference,  since  the  extent  of 
the  gangrenous  influence  cannot  otherwise  be  estimated.  In  traumatic 
cases  where  gangrene  is  inevitable,  amputation  should  be  promptly  per- 
formed. 

HOSPITAL  GANGRENE. 

Hospital  gangrene,  or  sloughing  phagedeena,  is  a  rapidly-spreading 
mortification  or  gangrenous  ulceration  which  attacked  wounds  in 
which  the  epidermis  was  broken,  when  patients  were  subjected  to  the 
foul  air  of  overcrowded  hospitals  and  the  wounds  were  infected  by  bac- 
teria. It  was  exceedingly  infectious,  and  at  times  began  as  a  vesicle  if 
the  parts  were  not  much  denuded  of  cuticle.  The  constitutional  symp- 
toms, which  were  secondary,  were  markedly  asthenic.  The  disease 
was  of  local  origin,  due  to  wound  infection. 

Fortunately  the  aseptic  and  antiseptic  methods  of  modern  surgery 
have  made  hospital  gangrene  practically  unknown,  and  there  has  been 
no  opportunity  to  study  it  by  modern  bacteriological  methods.  It  may 
have  been  a  violent  infection,  with  the  ordinary  pyogenic  germs,  of 
tissues  with  greatly  lowered  resistance. 

In  gangrene  of  an  emphysematous  character  the  gas  bacillus  (bacillus 
aerogenes  capsulatus)  has  been  found  on  at  least  one  occasion. 

MALIGNANT  (EDEMA. 

A  very  virulent  gangrenous  inflammation,  to  which  the  designation 
malignant  cedema  has  been  applied,  is  known  to  be  due  to  a  special 
bacillus,  the  bacillus  of  malignant  oedema.  It  gives  rise  to  an  (ede- 
matous swelling,  which  crackles  from  the  contained  gases  when  pres- 
sure is  made.  The  overlying  skin  is  brownish  and  streaked  with  blue 
veins.  Death  occurs  quickly  and  putrefaction  is  very  rapid.  Free  in- 
cisions, antiseptic  disinfection  of  the  tissues  and  stimulating  remedies 
are  demanded. 


CHAPTER   III. 

TRAUMATIC   FEVERS  AND   COMPLICATIONS   OF 

WOUNDS. 

8APEEMIA,  SEPTICEMIA,  PYEMIA,  ERYSIPELAS,  TETANUS. 

Definition. — ^There  are  four  febrile  conditions  found  after  wounds 
which  ought  to  be  distinguished  ;  though  it  is  admitted  that  a  clinical 
diagnosis  is  frequently  impossible. 

1 .  Aseptic  Wound-fever  arises  in  connection  with  aseptic  wounds, 
and  is  due  largely  to  the  heat-producing  action  of  the  so-called  fibrin 
ferment.  This  is  given  off  during  the  disintegration  of  leucocytes 
and  the  absorption  of  blood  clots  and  bruised,  but  aseptic,  tissue. 
The  inflammatory  fever  usually  seen  is,  however,  one  of  the  forms  of 
septic  poisoning  mentioned  below.  If  the  wound  is  absolutely  aseptic 
the  wound-fever  is  always  inconsiderable.  Aseptic  wound-fever  suT)- 
sides  in  two  or  three  days;  seldom  reaches  more  than  101°,  though 
it  occasionally  goes  a  little  higher ;  and  should  be  treated  by  laxatives, 
such  as  calomel  and  salines,  and  cold  sponging.  It  often  needs  no 
treatment.  Fever  after  aseptic  operations  may  be  due  to  the  use  of 
carbolic  acid  or  iodoform,  to  tension  due  to  tight  sutures,  or  to  auto- 
intoxication from  unevacuated  material  in  the  bowels. 

2.  Sapremia,  putrid  poisoning,  or  septic  intoxication,  is  a  febrile 
condition,  due  to  soluble  chemical  toxines,  or  ptomaines ;  and  is  de- 
veloped by  putrefaction  of  animal  tissues.  These  poisons  gain  access 
to  the  blood  by  development  and  retention  in  insufficiently  drained 
putrescent  wounds.  The  poison  is  the  result  of  mycotic  action,  of 
course,  for  putrefaction  is  due  to  fungi  of  putrefaction.  The  symp- 
toms of  sapremia  occur  immediately  after  inoculation,  but  it  requires  a 
comparatively  large  dose  to  produce  a  toxic  effect. 

3.  Septicemia,  or  septic  infection,  is  a  fever  due  to  infection  by 
putrefactive  and  pyogenic  micro-oganisms,  which  enter  the  blood  by 
the  mucous  membranes  or  a  wound,  usually  by  the  latter,  and  do  not 
produce  symptoms  until  they  have  had  time  to  multiply  and  produce 
toxines.  The  clinical  symptoms  are  similar  to  those  of  sapremia  ;  but 
a  most  minute  dose  is  sufficient  to  lead  to  violent  symptoms,  because 
the  number  of  organisms  rapidly  increases. 

The  condition,  formerly  called  hectic  fever,  in  which  there  was  a 
habitual  daily  tendency  for  the  temperature  to  rise  quite  high  and  then 
fall  to  normal,  corresponds  with  what  is  now  called  septicemia.  Sur- 
geons restrict  the  term  septicemia  to  an  infection  of  the  blood  by  putre- 
&ctive  and  pyogenic  germs.  Pathologists  use  it  to  describe  infection 
with  any  organism. 

4.  Pyemia  is  an  infection  in  which  the  general  febrile  disturbance, 
similar  to  that  in  septicemia,  is  due  to  pyogenic  germs,  and  in  which 
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secondary  foci  of  iDflammation  or  suppuration,  called  metastatic  ab- 
sceeaes,  are  funned  in  the  lungs,  liver  and  other  oi^ns.  These  ab- 
scesses in  distant  organs  are  due  to  the  transportation  in  the  blood 
stream  of  emI>oli  infected  with  pus-causing  bacteria. 

Pathology. — The  poison,  which  by  introduction  into  the  blood 
causes  sapremic  conditions,  is  the  result  of  putrid  decomposition  of 
albuminous  fluids.  It  is  the  toxines  of  putrefactive  bacteria ;  or  per- 
haps, it  may  be  said,  of  putrefactive  and  pyogenic  bacteria.  Septicemia 
and  pyemia  are  due  to  infection  by  the  micro-orgfuiigms  themselves. 
The  three  conditions  appear  to  be  due  to  the  activity  of  the  organisms 
usually  grouped  together  as  pyogenic.  It  is  impossible  to  diEFerentiate 
between  the  bacteria  of  decomposition  and  tho.se  of  pus  formation,  as 
far  as  the  causation  of  these  blood  conditions  is  concerned.  ThLs  dif- 
ficulty is  not  surprising  when  it  is  remembered  that  the  staphylococcus 
pyogenes  aureus  is  a  saprophyte,  or  putrefactive  organism,  as  well  as 
the  commonest  of  the  pus  producers.  It  is  known,  however,  that  the 
proteiis  vulgaris,  the  proteus  mirabilis,  and  the  proteus  Zenkeri,  which 
do  not  multiply  or  develop  iu  the  living  body,  are  very  common 
putrefactive  bacteria  and  produce,  when  growing  in  decomposing  dead 
tissue,  a  virulent  toxine.  This  toxine,  used 
F'o.  9.  experimentally,  has  produced  typical  symp- 

,        '     '  ,  toms  of  sapremia.     The  occurrence  of  sep- 

ticemia and  pyemia  is  promoted  by  such 
conditions  as  &vor  the  contact  of  wound 
surfaces  with  particles  of  decomposing  ani- 
mal tissue,  or  of  dust  containing  pyogenic 
bacteria,  such  as  necessarily  circulate  in  ill- 
ventilated  apartments  containing  numerous 
surgical  patients.  It  is  necessary,  however, 
in  order  to  infect  the  system,  tlwt  the  pois- 
onous principle  be  absorbed.  A  recent 
wound  or  one  covered  with  unhealthy 
granulations  allows  rapid  absorption  of  the 
poisonous  substances,  while  healthy  grami- 
s  seem  to  act  as  a  barrier  to  septic 
infection.  The  blood  in  septicemic  coudi- 
u^u'd^t  "area  of  eiinivuation^  tioQS  is  Icss  coagulablc  than  in  health  and 
\t'B™t)"'"'"'""'''*™"'^  ''"'  tarry;  and  the  red  corpuscles  show  a  ten- 
dency to  congregate  in  irregular  masses, 
and  to  undergo  ante-mortem  disintegration.  In  addition,  congestions 
of  organs  and  stasis  of  the  blood  current  or  thrombosis  are  frequently 
observed.  The  autopsy  frequently  shows  softening  and  degeneration 
of  the  liver  and  spleen,  ecchymosis  and  even  indammation  of  the 
sf^rous  membranes,  and  changes  in  the  glands  and  mucous  mombriiuc 
of  the  intestines.  The  fluids  of  the  body  especially  perhaps  those 
from  the  liver  and  spleen,  are  infectious,  except  in  sapremia.  Cul- 
tures are  easily  made  from  them,  and  pricks  made  with  the  iustrn- 
nients  used  by  the  surgeon  or  pathol<^ist  are  liable  to  cause  infection 
of  the  injured  person  (Fig.  9). 
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Pyemia  may  be  provisionally  considered  as  septicemia  with  the  ad- 
dition of  disseminated  spots  of  inflammation  and  suppuration.  These 
consist  of  metastatic  abscesses  in  lungs,  liver,  spleen  and  other  viscera, 
due  to  embolism  and  bacterial  infection  ;  and  suppuration  in  joint  cav- 
ities or  inflammation  of  cellular  or  serous  tissues,  caused  either  by  em- 
bolism or  the  blood  change.  Metastatic  abscesses  commence  as  small, 
reddish  and  usually  pyram.idal  sections  of  solidified  tissue,  which  are 
found  most  frequently  near  the  periphery  of  the  lungs,  liver  and  spleen. 
These  soon  break  down  into  pus,  producing  abscesses,  which  are  al- 
ways small,  and  which  are  surrounded  by  indurated  tissue.  These  mul- 
tiple or  metastatic  abscesses  result  from  the  process  of  embolism  as 
follows : — At  the  seat  of  the  original  inflammation  coagulation  takes 
place  in  the  vessels;  and  on  account  of  sof^ning  of  these  clots  or 
thrombi,  due  to  septic  influences,  small  particles  of  the  thrombi  are 
washed  into  the  circulation,  carrying  along  with  tliem  pyogenic  bac- 
teria. These  emljoli  lodge  in  the  capillaries  of  the  luogs  or  other  vis- 
cera, cause  impairment  of  circulation,  and  by  their  mycotic  nature  give 
rise  to  numerous  suppurative  points  called  metastatic  or  embolic  ab- 
scesses. Such  transportation  of  emboli  may  occur  from  a  thrombo- 
phlebitis, a  thrombo-arteritis  or  a  septic  endocarditis. 

Fio,  ]0. 
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CaOMS. — The  exciting  cause  of  these  septic  fevers  h  the  toxines 
generated  by  mycotic  growth  in  albuminous  fluids.  Chemical  poisons, 
called  sepsin  and  cadaverin,  have  been  isolated,  and  are  believed  to  be 
tiie  active  poisonous  agents.  Infectiou  usually  depends  upon  the  ex- 
istence of  a  wound,  though  it  Is  possible  tliat  sepsis  may  result  from 
eeptio  changes  in  the  fluids  of  the  Ixxly,  duo  to  agencies  introduced  by 


60  TRAUMATIC  FEVERS. 

absorption  through  the  mucous  membranes.  Hemorrhage,  protracted 
shock,  erysipelas,  osteomyelitis,  puerperal  lesions,  overcrowding  of  pa- 
tients aflFected  with  suppurative  diseases,  and  bad  hygienic  surround- 
ings are  important  predisposing  causative  factors.  Idiopathic  pyemia 
is  impossible.  The  so-called  case  is  one  in  which  the  origin  is  unde- 
tected. Suppuration  in  the  bone  marrow,  appendix,  endocardium,  or 
some  other  unobserved  place,  has  been  the  starting  point. 

Sjrmptoms. — The  first  symptom  of  septicemia  or  of  pyemia  is  often 
a  sudden  rigor  preceded  or  accompanied  by  a  rise  in  temperature, 
which  is  followed  by  exhaustive  sweating  with  rapid  lowering  of  bodily 
temperature.  These  phenomena  resemble  those  of  malarial  fevers,  but 
the  hot  stage  between  the  rigor  and  the  sweating  is  less  marked.  The 
temperature  during  the  chill  may  rise  to  104^-107°,  and  during  the 
sweating  period  may  fall,  though  rarely,  to  normal  or  below.  The 
rigors  and  great  temperature  changes  are  repeated  at  more  or  less 
irregular  intervals. 

The  chills  are  likely  to  be  more  frequent  and  the  temperature  range 
greater  in  pyemia  than  in  septicemia.  In  some  cases  the  temperature 
is  low,  even  subnormal ;  and  the  septic  death  may  be  attributed  to 
shock  of  operation.  This  condition  has  been  called  aramonemia  ;  and 
is  ascribed  to  absorption  of  ammonia  compounds,  produced  by  the 
bacterial  infection.  The  irregular  course  of  fever  in  pyemia  has  been 
attributed  to  successive  escape  of  organisms  and  toxines  into  the  circu- 
lation. The  pulse  is  increased  in  frequency,  but  diminished  in  force, 
beating  90—120  per  minute  ;  and  respiration  is  similarly  aflFected,  being 
more  frequent  and  less  deep.  The  breath  and  emanations  from  the 
body  have  a  sweetish  odor  which  is  of  some  diagnostic  value  in  late 
septic  states.  The  tongue  is  usually  furred,  while  nausea,  vomiting, 
and  diarrha?a  are  frequently  present.  The  skin,  which  has  a  pale  or 
yellowish  hue,  due  to  pigment  from  disorganized  corpuscles,  may  pre- 
sent sudamina,  and  even  an  ecchymotic  or  a  pustular  eruption.  Albu- 
minuria is  not  infrequent  and  delirium  is  common.  As  the  disease 
progresses  the  symptoms  assume  the  asthenic  or  typhoid  character  as 
shown  by  rapid  emaciation,  great  exhaustion,  twitching  of  the  tendons, 
drowsiness,  low  muttering  delirium  or  coma,  dry  and  brown  tongue, 
sordes  upon  the  teeth,  colliquative  diarrhoea  and  sweating.  The  wound 
during  this  time  usually,  but  not  always,  assumes  an  unhealthy  char- 
acter of  granulations  and  discharge.  In  most  cases  the  discharge  of 
pus  decreases,  and  it  may  entirely  disappciir.  Infection  of  small 
wounds,  such  as  needle  punctures,  may  be  made  evident  by  early  lym- 
phangitis and  perilymphangitis,  associated  with  severe  pain  and  lym- 
phadenitis. About  the  sixth  or  tenth  day,  if  pyemia  and  not  mere 
septicemia  exist,  the  formation  of  metastatic  abscesses  and  the  occur- 
rence of  other  inflammatory  foci  give  rise  to  jaundice,  cough,  pain, 
which  is  often  intense  in  the  joints,  and  suppurative  or  iuHaramatory 
signs  in  the  viscera  and  elsewhere.  Death  may  take  place  in  two  or 
three  days  in  acute  cases  before  changes  of  special  importance  arc  seen 
in  the  wound. 


TREA  TMENT,  61 

The  lobular  pneumonia,  hepatitis,  pleuritis,  pericarditis  and  other 
inflammations  that  at  times  occur  give  rise  to  their  characteristic 
symptoms.  The  prognosis  is  always  unfavorable,  as  in  acute  cases 
death  takes  place,  as  a  rule,  in  from  one  to  two  weeks,  and  in  chronic 
cases  in  from  one  to  two  months.  Recovery,  however,  does  at  times 
occur  after  a  protracted  convalescence.  It  is  often  impossible  to  dis- 
criminate between  cases  of  septicemia  and  pyemia  until  the  autopsy 
proves  or  disproves  the  existence  of  metastatic  abscesses.  The  symp- 
toms have,  therefore,  been  grouped  together  as  representing  conditions 
which  are  oft^n  indistinguishable  during  life. 

Diagnosis. — Septicemia  or  pyemia  may  be  confounded  with  malarial 
or  typhoid  fever.  The  suddenness  and  intensity  of  the  rigor  and  of 
the  temperature  rise,  the  irregular  occurrence  of  these  phenomena,  the 
great  fall  in  temperature,  which  seldom  reaches  the  normal  before  the 
occurrence  of  another  rise,  the  profuse  sweating  which  follows  the  rigor 
without  the  intervention  of  a  marked  hot  stage,  and  the  association  of 
these  symptoms  in  many  instances  with  a  wound,  usually  serve  to 
render  a  diflTerential  diagnosis  possible.  Microscopic  examination  may 
reveal  the  parasite  in  the  blood  of  malarial  cases ;  and  quinine  will 
usually  modify  malarial  conditions  but  not  septic  ones.  Many  of  the 
symptoms  of  typhoid  fever  resemble  those  of  septicemia,  because  the 
intestinal  lesions  of  the  former  disease  lead  to  septic  infection  of  the 
patient.  The  Widal  serum  diagnosis  of  typhoid  fever  may  aid  in  de- 
termining the  true  condition.  Rheumatism  is  at  times  distinguished 
with  difficulty  from  chronic  pyemia,  but  the  acute  forms  of  the  diseases 
diflFer,  because  rheumatic  effusion  into  the  joint  cavities  is  seldom 
purulent  as  in  pyemic  synovitis.  Again,  the  sour  odor  of  acute  rheu- 
matism is  replaced  by  the  sweetish  smell  often  noticed  about  septicemic 
cases.  The  rapidity  of  emaciation  and  the  usually  fatal  issue  in  severe 
cases  of  septicemia  and  in  pyemia,  as  well  as  the  evident  existence  of 
secondary  inflammations  and  metastatic  deposits  in  the  latter  disease, 
proclaim  the  nature  of  the  aflection  with  no  doubtful  voice.  It  is, 
however,  difficult  at  times  to  certify  that  visceral  symptoms  are  really 
due  to  metastatic  abscess,  and  not  to  simple  inflammatory  lesions.  In 
cases  presenting  a  febrile  temperature  after  operation  it  is  well  to 
suspect  septic  complications,  unless  the  fever  is  very  moderate  and  dis- 
appears in  two  days  after  the  wound  has  been  made.  Opening  the 
wound  will  often  show  decomposing  clot  or  serum  between  its  surfaces, 
the  removal  of  which  will  cause  a  rapid  fall  of  temperature. 

Treatment. — The  indications  of  treatment  are  to  remove  the  ex- 
citing causes  of  septic  conditions  by  general  and  local  prophylactic 
measures,  and  to  support  the  system  until  the  poison  is  eliminated. 
An  abundance  of  fresh  air,  sequestration  of  pyemic,  erysipelatous  and 
similar  patients,  sterilization  of  clothing  and  instruments,  and  the 
aseptic  or  antiseptic  treatment  of  all  wounds  are  important  factors  in 
preventing  the  occurrence  of  the  disease  in  hospitals.  It  is  es|>ecially 
necessary,  moreover,  so  to  treat  every  patient  that  he  may  not  be  liable 
to  self-infection  from  generation  of  the  septic  poison  in  the  discharges 
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of  his  own  wound.  Hence,  union  by  first  intention  is  to  be  obtained 
if  possible.  The  surgeon  must  be  on  his  guard,  however,  lest  in  this 
endeavor  he  allow  purulent  accumulations  and  burrowing  to  occur  ^ 
for  pus,  serum,  or  blood  exposed  to  the  air  soon  decomposes,  ancj. 
putridity  is  the  source  of  septic  infection.  Hence,  free  incisions^ 
counter-openings,  and  perfect  drainage  of  the  lowest  deptlis  of  the^ 
wounds,  Avith  copious  antiseptic  irrigation,  are  absolutely  essential. 
Amputations  and  excisions  may  be  demanded,  and  if  done  promptly 
enough  may  get  rid  of  a  nidus  of  septic  contamination,  that  otherwise 
would  be  a  continuous  source  of  danger.  Free  laying  open  of  irregular, 
lacerated  and  dirty  wounds,  even  before  suppuration  occurs,  especially 
if  serous  cavities  be  involved,  is  often  the  most  scientific  treatment, 
although,  to  the  inexperienced  mind,  it  seems  like  protracting  the  cure 
by  increasing  the  wound  surfaces.  Such  wounds  should  be  thoroughly 
washed  out  with  sublimate  solution  (1  :  500  to  1  :  5000),  carbolized 
water  (1 :  40),  solutions  of  chloride  of  zinc  (1  :  100  or  1  :  50),  or  some 
similar  antiseptic  lotion,  before  suturing  or  dressing.  In  very  large 
wounds  corrosive  sublimate  may  cause  toxic  symptoms  if  used  in  strong 
solution.  Shreds  of  devitalized  tissue,  decomposing  blood-clots  and 
unhealthy  pus  confined  in  any  portion  of  such  wounds  will  cause  septic 
or  pyemic  symptoms  with  great  readiness.  Continuous  immersion  in 
hot  water  is  a  successful  way  of  keeping  wounds  clean  and  washing 
away  bacteria  and  their  toxines.  All  abscesses  forming  in  the  neigh- 
borhood of  the  original  wound  must  be  opened  promptly.  Mopping 
the  surface  with  undiluted  carbolic  acid  may,  perhaps,  become  an  im- 
portant preventive  agent  in  certain  cases,  where  infection  is  feared,  as 
it  probably  seals  the  vessels  and  hinders  septic  absorption. 

In  very  foul  gangrenous  wounds  applications  of  bromine  or  undi- 
luted nitric  acid  or  formaldehyde  may  by  destroying  the  tissues  get  rid 
of  a  dangerous  source  of  contamination.  Such  powerful  caustics  have 
a  reputation  in  the  treatment  of  hospital  gangrene  for  this  reason. 
The  injection  of  large  amounts  of  sterile  salt  solution  into  the  subcu- 
taneous tissues  or  directly  into  a  vein  at  the  elbow  has  been  recom- 
mended. This  method  of  treatment  is  supposed  to  act  by  diluting  the 
blood  and  increasing  the  action  of  the  skin  and  the  kidneys. 

To  support  the  system  after  septic  infection  has  occurred,  tonics, 
stimulants,  and  nutritious  food  must  be  employed.  At  first  a  laxative 
may  or  may  not  be  required.  The  appearance  of  the  tongue  and  state 
of  the  bowels  indicate  or  contra-indicate  its  use.  Quinine,  strychnine 
and  tincture  of  chloride  of  iron,  brandy  in  amounts  varying  from  two 
to  twelve  fluid  ounces  daily,  and  opium,  if  pain  demands  it,  in  one-  or 
two-grain  doses  every  second  or  fourth  hour,  will  be  the  line  of  medi- 
cation suited  to  the  majority  of  cases.  Frequent  administration  of 
cream,  milk  and  animal  broths,  given  in  small  amounts,  day  and  night, 
is  absolutely  essential.  An  astringent  combined  with  opium  (as  for 
example,  tannic  acid,  gr.  ij  ;  opium,  gr.  j  ;  capsicum,  gr.  J) ;  atropia  sul- 
phate, gr.  ^jj ;  turpentine,  TTl  x,  or  some  other  remedy  may  be  needed 
at  varying  incervals  to  combat  diarrhoea,  profuse  sweating,  or  dry  tongue 
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ittd  tympanites.  In  fact  symptoms  must  be  met  by  appropriate  r 
dies,  since  no  8|>ecifi«;  to  eliminate,  the  poison  is  of  recognized  value, 
though  many  have  been  advocated.  Salol  in  large  doses  (gr.  xxx), 
mercuric  chloride  {gr.  -^^),  bismuUi  salicylate  (gr,  iii),  and  similar  an- 
^"'"'ptie  interna!  remedies  may  be  tried.  The  nucleins  are  supjwsed 
some  to  be  valuable  remedies  in  septic  conditions, 

EKYSIPELAB. 

Definition. — Erysipelas  is  an  acute  infective,  rapidly  spreading,  in- 
flammation of  the  capillary  lymphatic  vessels,  which  has  no  tendency 
to  limit  it.self  by  the  exudation  of  plastic  exudate. 

Patbology. — It  is  caui^ed  by  the  streptocoocns  eryfsipelatis,  which  is 
believed  by  some  bacteriologists  to  be  identical  with  the  streptococeus 
pyogenes.  Ensijjelas  is  most  frequently  seen  in  the  tegumentarj' 
etpuctures,  but  it  may  attack  mucous  and  serous  tissues.  It  occurs  by 
inoculation  of  a  wound  with  the  organism.  In  the  so-called  idiopathic 
«ases  the  atrium  of  infection  has  been  overlooked.  The  disease  may 
be  endemic.  It  appears  to  be  allied  to  septicemia.  The  organism  is 
found  especially  in  the  small  lymphatic  vessels.  Simple  or  cutaneous 
erysipelas  involves  the  skin  alone,  while  in  the  jthlegmonons  or 
cellulo-cutaneous  variety  the  subcutaneons  tissue  ia  also  inflamed.  If 
the  inflammatory  process  spreads  through  the  cellular  or  connective 
tissue  without  invading  the  skin,  it  is  called  diffuse  cellulitis  or  cellular 
erysipelas. 

Many  t>elieve  that  suppuration  occurring  in  the  course  of  erysipelas 
is  indicative  of  a  secondary  infection  with  pus  fungi,  and  that  the  con- 

tditioo  is  then  a  mixed  infection. 
Symptoms. — The  constitutional  symptoms  may  be  of  a  sthenic  type, 
but  unless  the  disease  is  very  mild  and  short  in  its  course,  they  soon 
present  the  characteristics  of  asthenia.  Fever,  rigors,  nausea,  vomit- 
ing, coated  tongue,  constipation,  and  perhaps  delirium,  arc  the  early 
symptoms.  They  are  followed  by  frequent  quick  pulse,  muttering  de- 
lirium, dry  tongue,  sordes  and  often  by  diarrhcea  ;  and  not  very  infre- 
quently by  death.  In  the  cutaneous  and  cellulo-cutaneous  forms  the 
burning  or  throbbing  pain,  the  scarlet  or  dusky-red  shining  skin, 
with  a  distinctly  elevated  margin,  the  (edematous  or  brawny  character 
'  '  '  the  swollen  part,  the  tendency  to  spread  in  a  zig-zag  manner  like 
B  irregular  edge  of  a  piece  of  burnt  paper,  and  the  lymphatic  glandn- 
r  involvement  make  the  diagnosis  sufficiently  distinctive.  The  skin 
B  a  yellowish  tinge  when  the  blood  ia  pressed  out  of  the  capillar}- 
1  vessels  with  the  examiner's  finger.  Vesicles  may  form  and  be 
lacceeded  by  a  brawny  desquamation.  Sometimes  in  the  cellulo- 
ntancous  variety  suppuration  or  gangrene  of  the  connective  tissue 
irs ;  then  the  skin  is  apt  to  become  less  scarlet  in  color,  and  the  parts 
B  on  palpation  an  (edematous  or  bo^y  feel.  There  ia  no  sign  of 
iting,  but  incision  discloses  a  diffuse  form  of  abscess  in  the  areolar 
issue,  and  gives  escape  to  shreds  of  gangrenous  tissue  and  nnheiiltliy, 
K)ul-smelling  pus. 
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When  erysipelas  attacks  a  wound,  the  pus  from  it  becomes  lessened 
the  granulations  degenerate,  the  union  breaks  down,  and  the  loca 
symptoms,  mentioned  above,  are  presented  about  the  wound.  Cellula 
erysipelas,  often  called  diffuse  cellulitis,  resembles  the  cellulo-cutaneou 
variety,  but  presents  fewer  characteristics  of  inflammation  of  the  skin 
Its  evident  relationship  to  erysipelas  is  admitted,  but  the  term  cellu 
litis  seems  preferable  to  cellular  erysipelas.  This  variety  of  erysipela 
may  attack  the  areolar  tissue  in  the  pelvis  and  other  internal  region 
if  they  be  opened  by  a  wound.  The  probability  of  causing  puerpen 
septicemia  by  inoculation  from  erysipelatous  cases  must  always  b 
borne  in  mind  by  the  obstetrician  or  surgeon. 

An  attack  of  erysipelas  lasts  from  one  to  two  Aveeks,  and  in  person 
of  fair  health  previously  is  usually  followed  by  recovery.  The  suh 
cutaneous  forms  have  a  much  more  unfavorable  prognosis  than  th 
cutaneous.  The  disease  sometimes  shows  a  metastatic  tendency.  Thu 
erysipelatous  meningitis  or  peritonitis  may  occur  at  a  distance  from  th 
original  inflammation.  At  times  there  is  a  tendency  to  repeated  al 
tacks.  It  has  been  suggested  that  this  may  be  a  sort  of  autoinfectio 
and  that  convalescents  should  be  placed  in  another  bedroom  after  th 
disease  subsides. 

Attacks  of  erysipelas  have  in  some  cases  seemed  to  cause  cure  c 
malignant  growths  previously  present.  From  this  circumstance  hi 
arisen  the  proposal  to  treat  inoperable  malignant  growths  with  hyp< 
dermic  injections  of  the  erysipelas  toxines.  Some  sarcomas  have  aj 
parently  been  cured  by  this  method. 

Treatment. — Preventive  measures  consist  in  ventilation,  and  steri 
ization  of  instruments  and  dressings ;  and  the  isolation  of  the  erysipeh 
patient.     If  possible  the  surgeon  should  not  go  from  the  infected  patiei 
to  other  surgical  or  puerperal  patients.     At  first  a  purge  should  I 
given  and  light  diet  ordered,  but,  as  a  rule,  depressing  treatment  is  ii 
applicable,  because  the  disease  soon  assumes  a  low  type.     Hence  t( 
minims  of  tincture  of  iron  every  two  or  three  hours,  combined  pe 
haps  with  two  grains  of  quinia  and  one-sixtieth  of  strychnia  at  eac 
dose,  is  the  best  treatment.     Opiates  and  stimulants  may  be  demandc 
Milk  and  beef  essence,  or  meat  juices,  are  the  best  articles  of  diet, 
mixture  of  one  part  of  laudanum,  one  part  of  lead-water,  and  two  par 
of  water,  a  combination  of  lime-water  and  sweet  oil,  or  a  non-irrita 
ing  antiseptic  lotion  or  ointment,  should  be  applied  locally.     Dustii 
powders  of  starch  and  zinc  oleate  in  equal  parts,  or  an  ointment 
equal  parts  of  ichthyol  and  wool  lard  may  lessen  the  burning  pain 
the  inflamed  skin.     Efforts  to  prevent  the  spreading  of  the  dermatil 
have  not  been  effective ;  though  hypodermic  injections  of  two  per  cer 
solutions  of  carbolic  acid  and  solutions  of  mercuric  chloride,  and  vario 
applications  at  the  borders  of  the  inflamed  area  have  been  employe 
If  suppuration  and  gangrene  threaten  or  if  great  tension  is  presej 
numerous  incisions,  which  will  gape  widely,  should  be  made  asepti 
ally  and  be  followed  by  antiseptic  gauze  dressings.     When  pus  br 
rows,  as  in  the  subcutaneous  forms  of  the  disease,  the  cavities  sho 


be  injected  with  carbolized  tt'ater  (1: 40)  or  solution  of  corrosive  sub- 
limate (1:2000),  draiuage-tubes  inserted  and  counter-openings  made. 
The  hypodermic  administration  of  antistreptococcic  serum  has  been 
employed,  but  its  value  is  problematical. 


TETANUS. 

Deflnition. — Tetanus  is  an  infectious  wound-disease,  characterized 
by  persistent  and  painful  muscular  contraction  with  irregular  exacer- 
bations ;  and  is  caused  by  the  tetanus  bacillus. 

Pathology. — Hyperemia,  extravasation,  exudations  and  softening 
have  been  described  in  the  spinal  cord  and  brain,  but  the  post-mortem 
findings  have  not  been  distinctive.  Sometimes  the  nerves  near  the 
infected  wound  have  shown  an  ascending  neuritis. 

OauBes. — The  bacillus  of  tetanus  is  found  in  the  upper  layers  of 
the  soil,  especially  iu  rich  black 

loam.     This  accounts  for  the  rel-  Fi"-  12, 

ative  frequency  of  tetanus  after 
wounds  of  the  feet  and  han<ls. 
Idiopathic  or  the  so-called  rheu- 
matic tetanus  is  a  misnomer. 
Tetanus  can  only  arise  from  in- 
fection with  the  specific  bacillus. 
A  wound  is  practically  always  an 
essential  in  the  etiology  of  the 
disease,  but  the  wound  may  be 
hidden  or  insignificant,  or  heale<l 
before  the  period  of  incubation  is 
past.  It  has  been  asserted  that 
infection  may  take  place  through 
the  bronchial  raucous  membrane. 
The  endemic  character  of  the  Tei«nu».ba«iUi,^^iiow^ing^«|H.re-rorn.»iioii. 
disease  at  times  is  explained  by 

ite  bacterial  causation.     Tetanus  of  the  newborn  child  is  due  to  infec- 
tion of  the  stump  of  the  umbilical  cord. 

The  bacillus  of  tetanus  is  an  anaerobe,  that  is,  grows  without  oxy- 
gen ;  and  has  spores  developed  at  one  end.  In  the  spore-forming  st^c 
the  micro-organism  resembles  a  tack  or  nail. 

SymptomB. — The  time  of  appearance  of  tetanus  is  usually  from  Ave 
to  ten  days  after  the  receipt  of  the  injurj' ;  though  the  initiatory  symp- 
toms may  be  exhibited  in  a  few  hours,  or  delayed  until  several  weeks 
have  elapsed.  The  early  cases  are  apt  to  be  more  acute  in  their  prog- 
ress, violent  in  symptoms,  and  fatal  in  prognosis.  Digestive  disorders 
or  general  and  indefinite  uneasiness  may  perhaps  be  ob8er\'eti  or  possi- 
bly the  wound  may  become  dry  and  unhealthy  before  the  character- 
istics of  tetanus  are  develoi>ed.  In  many  instances,  however,  nothing 
unusual  attracts  attention,  until  stiffness  and  pain  in  the  muscles  of 
mastication  or  pain  in   the  epigastrium  proclaim  the  advent  of  tliig 
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serious  complication.     The  patient  may  ascribe  the  early  difficulty  ir 
swallowing  to  a  "  sore  throat."     It  is  rarely  that  the  muscular  spasn 
shows  itself  primarily  in  the  wounded  limb.     Pain  in  the  epigastrium 
from  spasm  of  the  diaphragm,  or  painfiil  rigidity  of  the  muscles  tha^ 
close  the  mouth  or  of  those  at  the  back  of  the  neck  is  the  usual  in 
itiatory  symptom.     The  muscles  thus  primarily  affected  are  those  sup 
plied  by  the  motor  branch  of  the  trifacial,  the  facial,  and  the  spina 
accessory  nerves.     The  muscular  spasm  is  continuous,  or  tonic,  thougl 
there  are  occasional  clonic  paroxysms  of  increased  contraction.     Tb 
contraction  is  exceedingly  powerful.     The  voluntary  muscles,  excep 
those  of  the  hands,  feet,  eyeball,  and  tongue,  generally  become  rigic 
soon  after  the  incipiency  of  the  disease.     It  is  believed  by  some  tha 
death  may  occur  from  cardiac  spasm.     This  and  the  diaphragmatic 
spasm  are  possible  examples  of  the  tetanic  spasm  occurring  in  muscle 
of  involuntary  innervation.      The  pain  accompanying  the  muscula 
spasm  is  severe,  resembling  that  of  ordinary  cramps,  and  shows  ex 
accrbations  at  the  times  when  the  rigidity  increases.     When  the  pos 
terior  muscles  are  more  especially  affected  the  patient's  head  and  leg 
are  bent  backward,  until  he  assumes  such  an  arched  position  that,  i 
placed  in  the  supine  posture,  only  his  occiput  and  heels  would  toucl 
the  bed.    This  condition  is  called  opisthotonos.    The  term  emprostho 
tonos  is  employed  to  designate  a  similar  flexion  forward  and  pleuro 
thotonos  to  denote  lateral  deflection.    Opisthotonos  more  or  less  niarke 
is  the  common  posture  ;  the  others  are  very  rare.    The  trismus,  or  ina 
bility  to  open  the  mouth,  gives  tetanus  the  popular  name  of  locked 
jaw.     The  power  of  tetanic  spasm  must  be  seen   to  be  appreciated 
Muscles  may,  at  times,  be  ruptured  by  the  violent  contraction,  and  th 
patient  become  unconscious  from  the  unendurable  pain. 

The  patient  suffers  from  difficulty  in  swallowing,  dyspnoea,  an 
sleeplessness.  There  is  sometimes  aphonia,  and  occasionally  the  tongu 
is  bitten  by  a  sudden  paroxysmal  spasm  of  the  temporal  muscle.  O 
account  of  this  danger  the  surgeon  should  avoid  requesting  the  pre 
trusion  of  the  tongue.  Viscid  saliva  may  collect  in  the  mouth  an 
annoy  the  patient.  The  mind  is  perfectly  clear,  but  the  facial  es 
pressiou  is  characteristic.  The  sardonic  grin  of  tetanus,  as  it  is  callec 
consists  in  retraction  and  elevation  of  the  corners  of  the  mouth,  close 
teeth,  transverse  furrowing  of  the  forehead,  dilatation  of  the  nostril 
and  a  fixed,  anxious  expression  of  the  eyes.  Constipation  and  reter 
tion  of  urine  are  usually  present.  Reflex  excitability  is  so  great  thj 
the  noise  of  a  suddenly  closed  door,  a  draft  of  air,  the  touch  of  tl 
surgeon's  hand,  or  a  flash  of  light  may  induce  an  exacerbation  < 
spasm.  Respiration  is  embarrassed  and  quickened,  and  the  puli 
feeble.  In  the  early  stage  there  is  little  fever,  but  toward  the  termii 
a  tion  of  the  dise^ise  high  temperature  and  profuse  sweating  are  not  ii 
frequent.  Instances  of  very  high  temperature  have  been  observe^ 
and  cases  have  been  reported  in  which  the  bodily  heat  rose  even  aft 
death. 

The  exhaustion  arising  from  the  continuous  muscular  action  is  ve 
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great,  and  is  often  the  cause  of  death.  The  fatal  issue  may  occur  from 
spasm  of  the  respiratory  muscles,  and  possibly  from  spasm  of  the  heart. 
Fatal  cases  terminate  usually  in  from  three  to  five  days.  Muscular 
relaxation  may  take  place  before  death. 

Diagnosis. — Local  rigidity  of  the  masticatory  muscles,  due  to  cold 
or  diseased  teeth,  is  distinguished  from  tetanus  by  the  absence  of  pain, 
the  non-occurrence  of  paroxysmal  increase  of  spasm,  the  absence  of 
hardness  of  the  abdominal  muscles  and  of  other  tetanic  symptoms,  and, 
finally,  by  its  curability,  particularly  after  removing  the  cause.  Spinal 
meningitis  has  a  different  history,  gives  rise  to  rigidity  of  the  extremi- 
ties and  neck  rather  than  to  trismus,  and  is  followed  by  paralysis. 

In  hydrophobia  we  see  a  convulsed  and  restless  face  instead  of  the 
knit  brow  and  grinning  mouth  of  tetanus.  Moreover,  there  is  delirium, 
and  the  spasms  are  intermittent  or  clonic.  The  profuse  secretion  of 
saliva  and  the  convulsive  attacks  following  attempts  at  deglutition  are 
not  a  part  of  the  clinical  history  of  tetanus. 

Hysteria  assumes  the  characteristics  of  tetanus.  It  may  be  differ- 
entiated by  considering  the  sex  and  character  of  the  patient,  and  by 
observing  the  absence  of  pain,  the  intermission  or  irregularity  of  the 
tonic  rigidity,  and  the  transient  nature  of  the  spasm  when  the  appli- 
cation of  the  actual  cautery  is  suggested. 

Strychnia  poisoning,  particularly  Avhen  produced  by  the  repeated 
administration  of  small  toxic  doses,  greatly  resembles  tetanus.  Here, 
however,  spasm  occurs  in  the  limbs  sooner  than  in  the  jaw,  epigastric 
pain  is  absent,  and  opisthotonos  arises  at  an  earlier  time  than  in  tetanus. 
There  is,  moreover,  no  history  of  traumatism.  In  most  cases  of 
strychnia  poisoning,  death  or  recovery  occurs  within  a  short  period  ; 
and  there  can  usually  be  elicited  a  suspicious  history  of  suicide  or 
homicide. 

The  neurosis  called  tetany  is  an  entirely  different  disease  from 
tetanus,  though  the  similarity  in  name  and  the  tonic  spasms  occurring 
in  the  disease  may  lead  to  confusion.  Tetany  is  a  non-infectious  dis- 
ease usually  unconnected  with  wounds.  It  does,  hoAvever,  occur  after 
removal  of  the  thyroid  gland.  The  spasms  are  tonic,  Avithout  clonic 
exacerbations,  are  apt  to  be  limited  to  the  extremities,  and  there  is 
comparatively  little  fever.     It  is  a  rare  disease  in  America. 

Prognosis. — Tetanus  arising  w  ithin  nine  days  of  the  time  of  injury 
is  almost  invariably  fatal.  Recoveries  from  tetanus,  which  are  rare, 
are  usually  instances  of  the  disease  that  have  arisen  nine  days  or  more 
after  the  receipt  of  injury,  and  that  have  shown  symptoms  of  but 
moderate  violence.  If  the  patient  survives  the  fourteenth  day  of 
tetanus,  recovery  may  be  expected.  High  temperature  is  an  unfavor- 
able symptom. 

Treatment. — Although  the  death-rate  of  tetanus  is  very  high  treat- 
ment that  lessens  peripheral  irritation  and  diminishes  spinal  excitability 
always  palliates  suffering,  and  may  at  times  be  followed  by  cure.  The 
patient  should  be  kept  in  a  quiet,  darkened  room,  free  from  draughts  of 
air,  and  should  be  supplied  with  concentrated  liquid  food  because  of  the 
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t'xliaustive  character  of  tlie  disease.  Food  can  be  inti-odiiced  by  a  Hox- 
ible  tube  passed  between  the  cheek  and  the  teeth,  so  that  the  liquid  may 
enter  the  mouth  behind  the  molars  ;  or  by  a  similar  tube  passed  into 
the  pharynx  through  the  nostril.  Usually,  however,  there  are  crevices 
between  the  teeth  which  admit  the  entrance  of  milk  or  soup.  Such 
alimentation  is  preferable  to  rectal  feeding,  though  the  introduction  of 
partially  digested  liquid  food  into  the  rectum  may  be  valuable.  Free- 
dom from  noise  may  be  obtained  by  putting  cotton  in  tlie  patient's  ears. 

Iron,  quiuinc,  and  stimulants  may  he  desirable  to  sustain  the  failing 
powers.  Laxatives  or  enemas  may  hu  required.  Active  puliation  is 
injurious.  The  best  remedy  to  control  reflex  excitability-  is  hydrate  of 
chloral,  which  should  be  given  in  ten-  or  twenty-grain  doses  every  one, 
two,  or  three  hours.  These  doses  may  be  increased  if  the  patient  does 
not  become  (]uiet  and  sleep.  Extract  of  physostigma  (gr.  j  every  two 
hours  and  increased),  or  its  active  principle  eserine,  hyoscine  and  ure- 
than,  are  worthy  of  consideration  if  chloral  in  lai^  dosea  does  not  seem 
satisfactory.  These  remedies  should  be  given  early,  and  in  doses  as  large 
as  experience  shows  can  be  tolerated  before  resorting  to  other  drugs. 
Chloral  has  been  successfully  used  by  enema,  and  eserine  is  very  read- 
ily administered  by  hj-podermic  injection.  Opium  has  some  reputa- 
tion in  the  treatment  of  tetanus,  but  it  is  probably  better  to  use  it  as 
an  adjunct  to  the  chloral,  to  relieve  pain.  Bromide  of  potassium,  can- 
nabis indiea,  conlum  and  similar  substances,  and  the  inhalation  of 
anffisUietics  have  been  advocate«i. 

Wounds  treated  antiscptically  and  kept  aseptic  are  not  likely  to  be- 
come the  atrium  of  tetanus  infection.  If  wounds  have  been  smeared 
witli  soil  and  tetanus  is  feared,  a  valuable  application  is  silver  nitrate 
in  solution  which  is  said  to  disinfect  the  wound  by  killing  bacilli  and 
spores. 

The  curative  serum,  or  antitoxine,  obfainetl  from  the  blood  of  ani- 
mals made  immune  by  repeated  inoculation  with  attenuated  cultures  or 
small  doses  has  been  advocated  as  a  remedy.  It  is  administered  hy- 
podermatically.     Its  value  is  not  fully  established. 


HTDBOPHOBIA,    RABIES    OR    LYSSA. 

Definition. — Hydri.jiiiobia  is  a  disease  of  fatal  prognosis,  character- 
ized by  sudden  spasm  of  the  respiratory  muscles  upon  attempts  at 
deglutition  and  by  other  ner\-oua  phenomena;  and  which  is  due  to  in- 
oculation with  a  specidc  virus  contained  in  the  oral  secretions  of  rabid 
nnimah.     Tt  is  an  infection. 

Cause. ^Tlie  cause  of  hydrophobia  is  a  peculiar  poison  contained  in 
the  secntioiis  of  the  mouth  of  animals  affectctl  witli  rabies.  It  is  not 
known  whether  it  is  bacterial,  protozoal  or  of  some  other  character. 
The  disease  is  believed  to  be  generated  spontaneously  only  in  the 
canine  family,  in  the  cat,  and  a  few  other  animals  ;  but  it  can  be  oom- 
niunicated  by  inoculation  to  others,  wluxse  oral  secretions  then  become 
virulent.     It  has  not  been  proved  that  it  can  be  communicated  from 
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ling  to  another.  Inoculatioii  with  other  fluids  of  affected 
animals  does  not  produce  the  disease.  It  has  bi>Gn  suggested  that  bites 
by  female  animals  in  heat  are,  perhaps,  more  likely  to  cause  hydro- 
phobia than  those  of  males  or  females  under  other  circumstances. 
Mauy  persons  bitten  by  rabid  dogs  experience  no  unusual  sequences, 
possibly  because  the  saliva  was  absorbed  by  the  clothing  through 
which  the  injury  was  inflicted. 

Pathology.— Changes,  such  as  congestion,  extravasation,  softening, 
id  granular  degeneration  have  beeu  found  in  the  medulla  oblongata, 
rd,  and  brain  of  patients  dying  with  hydrophobia.  These  lesions 
apt  to  be  conspicuous  in  the  medulla  oblongata  and  its  vicinity. 
ley   may,  however,  be   secoudary,   and    not   the   essential   morbid 

iges  of  the  disease. 
Symptoms. — Rabies  is  first  exhibited  in  dogs  by  listlessness  fol- 
lowed by  restlessness,  but  there  is  no  disposition  to  bite.  Afterward 
the  animal  may  become  excited,  as  is  exhibited  by  barking  in  a  hoarse 
tone,  snapping  at  the  air  and  biting  and  licking  sticks  and  stones ;  or 
may  show  symptoms  of  melancholy  and  refuse  to  eat,  drink,  or  ob- 
irve  his  surroundings.  Paroxysmal  excitement,  spasm  of  respiration 
id  deglutition,  protruding  tongue  and  constant  escape  of  saliva  from 
le  mouth,  paralysis  of  the  legs,  convulsions  and  tremors  may  precede 
leath.  Rabies  is  not  more  common  in  summer  than  in  any  other 
do  mad  dogs  have  the  dread  of  water  which  is  exhibited 
by  men  with  hydrophobia.  Much  of  the  animal's  excitement  is  doubt- 
less in  many  cases  due  to  his  being  chased  by  persons  desirous  of  de- 
stroying him. 

In  man  the  period  of  incubation  is  usually,  it  is  said,  not  longer  than 
seven  months.  Cases  have  been  reported  when  only  a  few  days 
elapsed,  and  others  are  recorded  in  which  no  symptoms  were  shown 
until  years  had  piLsaed.  Many  of  these  cases  mil  not  bear  searching 
ivestigation.  The  wound  made  by  the  teeth  of  the  rabid  dog  usually 
Is  readily ;  but  may,  just  before  the  advent  of  the  general  symp- 
>ms,  become  the  seat  of  stinging  paiu  or  of  intiammation. 
The  initiatory  symptoms  are  physical  and  mental  discomfort,  stiff- 
of  the  throat  and  tongue,  anxiety  and  irritability  of  disposition, 
'hen  occur  spasms  of  muscles  of  deglutition  and  respiration,  especially 
■hen  attempts  at  swallowing  water  and  other  Huids  are  made.  This 
mptom  gives  the  name  to  the  disease.  Solids  are  swallowed  more 
adily  than  fluids.  Cutaneous  and  sensory  hyperiesthcsiu,  wild  de- 
'lirium,  convulsed  features,  hawking  and  spitting  of  an  abundant  viscid 
fluid,  attacks  of  suffocation  caused  by  drafts  of  air  and  attempts  at 
deglutition,  hoarse  cough,  sleeplessness,  maniacal  excitement,  and  at 
times  paralysis  or  general  tetanoid  or  epileptoid  convulsions  complete 
distressing  picture.  The  pulse  is  frequent,  the  temperature  high, 
the  urine  oiXen  albuminous  or  saccharine.  Death  occurs  from 
n  or  exhaustion  about  the  tliird  day.  It  is  said  that  dread  of 
■ater  is  not  always  present,  and  that  this  symptom  may  ipccur  i[i  other 
iffections. 
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Diagnosis. — Hydrophobia  may  very  greatly  resemble  tetanus^  and, 
indeed,  a  variety  of  the  latter  disease  has  been  described  as  hydrophobic 
tetanus.  The  differential  diagnosis  of  tetanus  and  hydrophobia  has  been 
discussed  in  the  preceding  article.  Hysteria  may  assume  the  aspect  of 
hydrophobia,  but  there  is  a  want  of  consistency  in  the  symptoms  and 
an  absence  of  high  temperature.  Moreover,  die  hydrophobic  patient 
tries  to  couceal  his  fears  from  his  friends,  while  the  hysterical  one  en- 
deavors to  call  attention  to  them.  Hysterical  hydrophobia  is  developed 
soon  after  the  injury  to  which  the  symptoms  are  attributed. 

Treatment. — The  preventive  measure  to  be  adopted  after  an  injurj 
has  been  inflicted  by  the  teeth  of  a  mad  dog  or  other  animal  is  im- 
mediate excision  of  the  tissues  around  the  wound,  or  suction  followec 
by  cauterization  with  strong  nitric  acid  or  better  with  the  red-hot  iron 
The  application  of  a  tight  bandage  to  the  limb  above  the  wound  unti 
excision  or  cauterization  has  been  effected  is  proper.  The  fears  of  the 
patient  may  be  allayed  by  these  precautions,  even  if  the  time  elapsec 
has  been  too  considerable  to  give  an  opportunity  to  prevent  absorptioi 
by  such  means.  The  animal  should  never  be  killed,  but  kept  in  con 
finement  that  the  existence  of  rabies  may  be  verified  or  disproved 
Bromide  of  potassium  in  large  doses  has  l>een  recommended  during  th( 
period  of  latency.  When  the  symptoms  have  appeared,  treatment  ex 
erts,  as  a  rule,  little  influence  in  averting  death.  Nourishment  anc 
perhaps  stimulation  by  the  rectum,  ice  to  the  spine,  perfect  quiet  am 
freedom  from  excitement  are  indicated,  Worara  (grain  .^^  to  ^)  o 
pilocarpine  (grain  J  to  |^)  given  hypodermatically,  nitrite  of  amyl  o 
chloroform  by  inhalation,  chloral,  morphine  and  bromide  of  potassium 
hyoscine  hydrobromate,  and  similar  remedies  may  be  tried,  but  mus 
be  employed  in  large  doses. 

Pasteur  has  shown  that  dogs  and  some  other  animals  may  be  pro 
tected  from  rabies  by  inoculation  with  attenuated  virus  of  rabies  ii 
much  the  same  way  as  men  are  protected  from  smallpox  by  vaccinator 
Human  beings  who  have  been  bitten  by  rabid  animals  may,  it  is  as 
serted,  be  protected  from  the  disease  by  a  similar  preventive  inocula 
tion  during  the  period  of  incubation. 


CHAPTER    IV. 
TUBERCULOSIS,  ACTINOMYCOSIS,  ANTHRAX,  EQUINIA. 

TUBERCULOSIS. 

Definition. — Scrofula,  or  struma,  was  formerly  believed  to  be  a  con- 
stitutional condition  in  which  there  existed  an  abnormal  tendency  to 
inflammations  of  unusual  chronicity ;  and  in  which  the  inflammatory 
products  were  not  readily  absorbed,  but  infiltrated  the  tissues  and 
underwent  cheesy  degeneration.  It  is,  however,  simply  tuberculosis, 
usually  of  the  infiltrated,  and  not  of  the  nodular,  form.  Lupus  vul- 
garis, also,  is  simply  an  example  of  cutaneous  tuberculosis.  It  is 
thus  seen  that  these  three  conditions,  Avhich  formerlv  Avere  considered 
separate  diseases,  are  now  included  in  one  category. 

Tuberculosis  is  an  infective  disease  due  to  a  bacillus.  It  is  one  of 
the  infective  granulomata,  to  which  group  belong  syphilis,  actinomy- 
cosis, equinia,  leprosy  and  rhinoscleroma.  The  nodular  lesions  pro- 
duced by  these  infections  somewhat  resemble  tumors  in  appearance, 
and  consist  of  a  scanty  matrix  in  which  lie  cells  varying  in  size  from 
lymphoid  cells  to  giant  cells.  The  irritation  due  to  the  growth  of  the 
fungus  seems  to  cause  chronic  inflammation. 

Pathology. — Its  lesions  may  be  so  numerous  as  to  justify  the  term 
general  tuberculosis ;  or  there  may  be  a  single  lesion,  when  it  is  known 
as  local  tuberculosis.  The  original  infection,  of  course,  is  usually  a 
single  lesion,  but  it  is  often  the  focus  from  Avhich  further  infection  orig- 
inates, causing  lesions  in  distant  parts  of  the  body. 

Chronic  inflammation  due  to  the  bacillus  tuberculosis  may  give  rise 
to  small  nodular  masses,  or  may  assume  the  infiltrating  form.  The  in- 
flammatory lesions  due  to  the  antagonism  of  the  tissue  to  the  microbic 
irritation  are  small  masses  of  granulation  tissue  called  tubercles,  be- 
cause they  usually  make  small  shot-like  protuberances.  Tubercles  are 
described  from  their  color  as  gray  and  yellow ;  the  latter,  however,  are 
simply  a  later  stage  of  the  former,  because  the  gray  tubercles  usually 
finally  undergo  cheesy  degeneration. 

Tubercles  are  found  in  the  skin,  the  subcutaneous  tissues,  the  mu- 
cous membranes,  the  serous  membranes,  the  cancellated  structure  of 
bones,  the  lymphatic  glands,  the  lungs,  the  liver  and  testicles ;  in  fact, 
in  almost  every  structure,  though  most  frequently  in  those  just  men- 
tioned. 

Gray  or  miliary  tubercles  are  minute  inflammatory  shot-like  tumors 
or  growths,  not  larger  than  a  millet  seed,  consLsting  of  granulation 
tissue  and  resulting  from  infection  of  the  system  by  the  bacillus  tuber- 
culosis. The  general  infection  occurs  thn)ugh  the  blood  and  lymphatic 
currents,  and  is  due  to  the  transfer  of  the  organisms  from  some  wound 
or  local   tubercular  inflammation  which    may  have  remained    many 
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xaoTXt\i»  without  infectiug  tlie  rest  of  the  Iwdy,  The  tubercles  undergo 
eheeay  degeneration,  as,  indeed,  may  any  structures  which  have  little 
vascularity  and  great  abundance  of  cells,  and  become  yellow  tulwrdes. 
Miliary  tubercles  may  not  only  be  due  to  some  previously  existing 
I'atieouis  tubercular  center,  but  betwme  caseous  tliemaelves.  The  term 
yellow  tubercle  is  often  applied  to  cheesy  masses,  without  much  refer- 
ence to  their  causation.  Gray  tubertrles  show  microdcopleally  &  net- 
work of  large,  branched,  many-nucleated  cells,  called  giant  cells,  asso- 
ciated with  a  small-celled  structure  resembling  adenoid  tissue.  Differ- 
ences occur,  however,  with  variation  in  locality  of  the  tuljcrculouB 
lesions.  The  bacilli  are  found  within  the  tubercle,  and  e8i>ecially  in 
the  giant  cells.  Cheesy  or  calcareous  degeneration,  encapsulation  of 
the  bacilli  by  fibroid  or  scar  tissue,  and  breaking  down  into  puriform 
fluid,  causing  the  so-called  cold  or  chronic  abscess,  may  occur  as  second- 
ary changes. 
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The  chronic  or  cold  abscess  of  the  old  pathology  is  dne  to  tuber- 
cular infection  which  in  the  first  steji  in  the  pn>ces8.  It  is  probable 
that  pyogenic  germs gaiu  access  to  the  8|K>t  and  that  the  puriform  fluid, 
which  differs  in  appearance  from  true  pus,  is  the  result  of  a  mixed 
infection — tubercular  and  pyogenic.  It  is  true  that  Ihc  tubercle  bacil- 
lus is  a  facultative  pus  germ,  but  it  is  l>clicved  that,  aa  a  rule,  tuber- 
cular absces.'H.'s  arc  due  to  a  mised  infection. 

Oauaes. — Tubcri-ulosis  is  an  infection  by  the  tubercle  bacillus,  which 
finds  an  entrance  through  the  mucous  membranes  or  a  wound.  Infec- 
tion occurs  most  frequently  in  those  i)er8ons  iu  whose  tissues  it  finds  a 
suitable  soil  for  its  growth.  Such  a  soil  is  furnished  by  the  ill  nour- 
ished and  weak,  whose  tissues  prove  least  resistant  to  mycotic  invasion. 
Tuberculosis  exists  much  more  frequently  among  children  aTid  young 
adults,  but  no  age  is  exempt  from  sucli  affections. 
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enucs  of  cntnince  ore  the  bnmcliial  and  llie  digestive 
lucotis  membranes,  wliPnce  the  biicilli  are  carried  to  the  Iviiipli  nodes 
1  show  tlieir  presence  by  tlie  eon  sequent  enlargement  of  tliese  bodies, 
c  tonsils  and  ciirione  teetb  are  believed  to  be  frequent  portals  of  en- 
.  Milk  from  tiibcrculnus  cows  nsed  as  a  food  and  the  inhalation  of 
it  laden  with  dried  tubercular  sputum  are  probably  the  chief  sources 
infection.  It  is  believed  that  carcinomatous  and  syphilitic  uleera- 
iis  may  afford  opfwirtunity  tor  tubercular  infection  and  that  thus  the 
■o  diseases  may  be  found  at  the  same  spot.  This  mixed  infectiou 
ly  be  the  cause  of  untisypjiilitic  treatment  not  causing  entire  disap- 
Ijpearmiii'  of  llic  lesion. 

Symptoms. — The  affections  which  are  apt  to  occur  among  ihosi^ 
icalluil  tiibLTi'iilous  are  characterized  by  protracted  inflammation  and 
iencniiiuu  of  tjie  tissue,  ofVeu  giving  rise  to  a  puriform  liquid.     The 
■roducts  of  this  chronic  inflammation,  instead  of  being  rapidly  ab- 
accumulate  and  oi\en  become  cheesy.      Enlai^d  lymphatic 
,nds,  which  may  degenerate  into  caseous  masses  or  soften  and  give 
to  thin  curdy  puriform  fluid,  are  frequent.      Other  lesions  are 
□ic  catarrh  of  the  various  mucous  membranes ;    cold    abscesses 
licli  burrow,  and  discharging  leave  ulcers  with  livid  ragged  edges, 
,t  in  turn  are  followed  by  irregular  and  puckered  cicatrices;  phthi- 
novitis  and  arthritis  J  caries  and  necrosis;  comeitis;  ulcers  and 
?ou8  inflammations. 
Treatment. — Inlieritcd  prodis-positions  to  tubercular  infection  must 
bo  so  treated  as  to  prevent  the  ]K)ssibility  of  infection  ;  when  infection 
has  occurred  the  original  lesion  must  be  so  managed  as  to  obviate  gen- 
eral infection.     The  best  i>iw«ibli;  condition  of  nutrition  must  be  olt- 
taine<)  by  good  diet,  warm  clothing  and  out  of  door  life  in  L-ipiable 
climates,  combinotl  with  Itatbing  and  friction  of  the  skin.     The  diges- 
tion must  be  carefully  watched  and  regulated  by  alkalies,  laxatives, 
lineral  acids,  tonics  and  proper  exercise.     Each  ease  demands  especial 
idy.     Cod-liver  oil,  syrup  of  iodide  of  iron,  quinia,  iodide  of  potas- 
iodoforni,  iodine,  arsenic,  mercury,  chlorate  of  potiisslum  and 
:ly  alcohol  are  the  medicinal  agents  usually  r«]uired,  but  they  are 
indary  to  the  hygienic  measures  mentioned.     The  use  of  Koch's 
iberculin,  a  substance  obtained  from  cultures  of  tubercle  bacilli,  as  a 
leniedy  to  be  administered  hypodermatically  has  not  fulfilled  expecta- 
tions.    To  liasten  the  cure  of  the  chronic  inflammation,  local  measures, 
such  as  recommended  under  that  heading,  are  required.     Early  and 
complete  excision  of  the  tubercular  lesion  is  often  the  safest  course, 
puriform  fluid  of  tubercidar,  or  cold,  abscesses  is  sumetunes  ab- 
i6,  but  it  is  better  to  evacuate  it  with  a  knife  or  aspirator  than  to 
a  dcformtsi  cicsttrix  result  from  siH>ntaneous  evacuation.    Glandu- 
if  small,  may  Iw  enucleated.     To  avert  an  imjjending  tuber- 
general  intetrtion,  excision  of  bone,  arthrectoniy  of  a  joint  or 
.mputation  of  the  limb  may  be  necessary.    SucJi  operations,  how- 
not  be  done  too  hastily,  though  in  certain  cjiscs  their  ex- 
iency  is  unquestioned. 
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AOTINOMTOOSIS. 

Actinomyco:jia  is  an  infective  disease,  causing  tumors  resemblinj 
sarcomatous,  tubercular  or  syphilitic  growths.     It  is  not  very  commoi 


in  man,  but  is  sufficiently  well  known  in  cattle  as  "lumpy  jaw."  ] 
is  caused  by  a  ray  fungus  called  actinomyces,  which  is  probably 
mould.  T!ie  organism  has  a  yellowish  color,  a  tallowy  consisteno 
and  may  be  seen  with  the  naked  eyeaa  sulphur  colored  granules  in  th 
cheesy  or  ptiriform  fluid  coming  from  the  swollen  jmrt.  It  gives 
gritty  sensation  to  the  fingers.  Microscopic  examination  shows  th 
fungus  to  consist  of  radiating  branches  coming  from  a  common  ceiitf 
and  having  clubbed  ends.  It  occurs  in  man  In  the  jaw,  lungs  an 
other  organs.  The  tumors  are  likely  to  soften  and  break  down  an 
exhibit  sinuses.  The  characteristic  fungus  in  the  discharge  then  su: 
fices  to  establish  the  diagnosis.  The  resemblance  tu  sarcoma  is  othei 
wise  very  great.  The  treatment  is  excision.  Potassium  iodide  ht 
Ix'en  said  to  be  beneficial. 

ANTHEAX    Ain>    EQtnNIA. 

Anthriix,  or  splenic  fever,  contracted  from  oiiftle  suffi^ring  with  mm 
rain  and  equinia,  or  glanders,  caused  by  inoculation  from  horses  lm\ 
ing  (he  aflfwtion  are  imiwrtant  infectious  diseases  derived  from  tl; 
lower  animals.     Anthrax  is  especially  found  in  tanners  and  butchei 
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and  is  characterized  by  a  vesicle  at  the  point  of  inoculation ;  which  is 
soon  followed  by  the  so-called  malignant  pustule,  and  violent  inflam- 
matory complications,  such  as  lymphangitis,  cellulitis,  and  gangrene. 
The  degree  of  asthenia  accompanying  this  furuncular  inflammation  is 
profound  and  shown  by  its  usual  symptoms.  The  affection  is  due  to 
the  presence  of  a  vegetable  organism,  the  anthrax  bacillus,  contained 
in  the  blood  and  other  fluids.  Sometimes  the  general  symptoms  are 
very  profound  and  the  local  inflammation  comparatively  slight.  The 
treatment  consists  in  excision,  or  free  incision,  followed  by  thorough 
cauterization  with  corrosive  sublimate  or  carbolic  acid.  Saturating  the 
cellular  tissues  with  injections  of  iodine  has  been  considered  valuable. 
Stimulant,  supportive,  and  anodyne  remedies  internally  administered 
are  required.  Free  incision  through  the  swollen  and  infiltrated  tissues 
involved  are  indicated,  even  after  the  early  stages. 

Glanders,  or  equinia,  is  another  mycotic  disease,  and  is  characterized 
by  asthenia  and  by  multiple  indurations  and  ulcers  of  the  surface,  in- 
flammation and  suppuration  of  the  salivary  glands,  and  profuse  nasal 
discharge ;  though  the  last  symptom  is  not  always  prominent  in  the 
disease  in  man.  Its  cause  is  the  bacillus  mallei.  The  treatment  should 
be  conducted  on  general  principles,  as  there  is  no  special  remedy  for 
the  condition. 

The  prognosis  in  malignant  pustule  and  glanders  is  unfavorable  in 
the  majority  of  cases. 


CHAPTER   V. 
SYPHILIS. 

Definition. — Syphilis  is  a  constitutional  disease  resulting  from 
blood  poison,  of  unknown  nature,  introduced  by  inoculation  or  1 
hereditary  transmission.  The  acquired  form  has  a  period  of  incut 
tion,  and  appears  to  be  to  some  extent  self-protective — that  is,  a  pers 
who  has  once  been  inoculated  is  not  apt  to  be  affected  by  subseque 
exposure  to  the  virus.  The  words  venereal  disease  are  often  used 
include  syphilis,  chancroid  disease  (improperly  called  local  syphili 
and  gonorrhoea!  urethritis.  The  term  should  be  rejected  because  th( 
affections  are  by  no  means  always  acquired  through  sexual  intercoun 
and  are  so  mutually  distinct  that  any  classification  of  them  under  o 
heading  induces  mistaken  ideas  of  pathology. 

In  this  discussion  of  syphilis  and  its  primary  lesion,  hard  chanc: 
incidental  mention  will  be  made  of  chancroid  disease,  or  soft  chanci 
This  is  a  distinct  affection,  resembling  the  first  manifestation  of  syphil 
but  not  resulting  from  constitutional  infection.  It,  as  well  as  gone 
rhoea,  will  be  fully  considered  under  local  diseases  of  the  genii 
urinary  apparatus. 

Causes. — Syphilis,  when  not  congenital,  can  only  be  produced 
healthy  individuals  by  inoculation  with  the  specific  virus.  Inocu 
tion  may  occur  directly,  from  contact,  usually  of  an  abraded  surfa 
with  the  secretions  of  primary  or  secondary  manifestations  of  the  d 
ease  situated  upon  another  person  ;  or  indirectly  by  the  discharges 
such  lesions  being  transferred  by  means  of  drinking-cups,  surgical 
dental  instruments,  tobacco-pipes,  towels,  etc.  In  the  vast  major 
of  cases  of  acquired  syphilis,  inoculation  occurs  during  sexual  int 
course  from  chancres  or  mucous  patches  upon  the  genitals.  Inocu 
tion  may  occur  from  the  blood  of  syphilitics,  taken  during  the  erupti 
period  of  the  disease,  being  introduced  into  the  system  by  vaccinati< 
or  skin-drafting,  and,  perhaps,  by  contact  Avith  the  menstrual  blc 
of  women  infected  with  constitutional  syphilis,  who  have  at  the  ti 
of  coitus  no  lesion  of  the  genital  organs.  It  is  doubtful  whether  1 
saliva,  milk  and  semen  can  cause  syphilis,  unless  mixed  with  the  d 
charges  and  blood  coming  from  mucous  patches  or  other  lesions.  1 
discharge  from  tertiarj'  ulcers  or  gummy  tumors  is  not  capable  of 
oculating  other  persons.  It  is  not  absolutely  neccssar\'  that  a  break 
the  skin  or  mucous  membrane  exists  to  permit  admission  of  the  vir 
A  woman,  previously  healthy,  may,  it  is  said,  become  infected  fr 
carryintj:  a  foetus  which  is  syphilitic  from  the  semen  being  furnished 
a  syphilitic*  father.  The  woman,  if  this  is  true,  is  infected  by  the  m 
not  directly,  but  secondarily  through  the  medium  of  the  fcctus  and 
l)lacenta. 
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A  prolific  cause  of  syphilis  is  heredity.  Two  syphilitic  parents  are 
almost  certain  to  have,  if  repeated  abortions  do  not  interfere,  children 
who  subsequently  exhibit  symptoms  of  constitutional  syphilis.  If 
only  one  parent  is  syphilitic  the  child  is  less  liable  to  infection,  par- 
ticularly if  the  diseased  parent  is  the  father.  Hence  marriage  of 
syphilized  subjects  is  to  be  discouraged ;  though  if  the  acquired  disease 
was  mild  and  well  treated  and  no  lesions  have  appeared  for  two  or 
three  years,  the  risk  of  contaminating  the  wife  or  husband  and  of  pro- 
ducing children  with  syphilitic  constitutions  is  reduced  to  a  minimum. 
Tuberculous  children  are  probably  frequent  witnesses  of  such  mar- 
riages ;  which  in  truth  have  not  produced  hereditary  syphilis,  but 
have  brought  forth  a  posterity  with  a  lowered  resistance  to  tubercle 
infection. 

The  cause  of  syphilis  is  almost  certainly  a  micro-organism,  though 
up  to  this  time  it  has  not  been  definitely  and  certainly  found. 

Clinical  History. — A  study  of  the  symptoms  of  syphilis  reveals  the 
existence  of: 

1.  A  stage  of  incubation  lasting  two  or  three  weeks  ;  followed  by 

2.  A  primary  stage,  marked  by  chancre  and  bubo ;  which,  at  the 
end  of  two  or  three  months,  is  followed  by 

3.  A  secondary  stage,  characterized  by  eruptions  and  inflammations 
of  the  mucous  membranes ;  which,  at  the  end  of  six  or  twelve  months 
or  a  longer  period,  is  succeeded  by 

4.  A  tertiary  stage,  exhibiting  itself  by  ulcers  and  other  severe  cuta- 
neous lesions,  bone  diseases  and  gummy  deposits ;  and  which  often  is 
followed,  if  the  patient  marries,  by  what  may  be  called 

5.  A  quaternary  stage,  exhibited  in  his  children.  The  quaternary 
form,  or  hereditary  syphilis,  presents  lesions  similar  to  the  secondary 
and  tertiary  stages  of  acquired  syphilis. 

Sjnnptoms. — The  stage  of  incubation  is  the  period  between  the  time 
of  contact  with  the  virus  and  the  appearance  of  chancre.  It  varies 
greatly,  but  lasts,  on  the  average,  two  or  three  weeks.  It  often  is 
represented  by  the  patient  to  be  longer  than  this,  because  he  fails  to 
recognize  the  advent  of  a  small  chancre. 

During  any  portion  of  the  incubation  j)eriod  local  inflammation  of 
the  parts  may  arise,  due  to  simultaneous  contact  with  irritating  dis- 
charges (chancroid,  etc.)  or  to  injury,  which  has  no  pathological  rela- 
tion to  the  syphilitic  chancre  that  is  subsequently  developed.  The 
local  disease  may  persist  even  after  the  stage  of  incubation  has  passed 
and  the  initial  lesion  (chancre)  is  exhibited. 

If  the  syphilitic  inoculation  was  effected  at  the  same  point  at  which 
the  inflammatory  ulceration,  due  to  irritating  discharges,  is  in  progress, 
the  patient  will  have  the  two  lesions  combined  at  that  locality.  This 
fact  has  induced  many  observers  to  believe  erroneously  that  chancroid 
may  be  followed  by  syphilis. 

Pkimary  Stage. — The  initial  lesion  of  acquired  syphilis  is  always 
chancre,  which  is  soon  followed  by  lymphatic  involvement,  causing 
adenitis.     The  inflamed  and  enlarged  glands  constitute  a  swelling  or 
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tumor,  called  bubo.     It  must  be  remembered  that  when  chancre  ap- 
pears the  patient  has  already  been  syphilitic  for  two  or  three  weeks 
that  is,  during  the  time  of  the  incubation  stage.     The  chancre  is  th< 
result  of  his  syphilitic  condition,  and  is  not  a  local  sore,  which  gener- 
ates the  poison  that  infects  the  system.     The  chancre,  which  must  no 
be  confounded  with  the  chancroid  sore  (chancroid,  soft  chancre,  non 
infcQting  chancre),  presents  different  appearances,  according  to  its  situ 
ation  and  the  depth  of  the  tissue  involvement.     Very  frequently  it  i 
a  small,  superficial  papule,  having  a  reddish  color  and  a  circularly  o 
elliptically  ulcerated  apex.     Sometimes  there  is  no  ulcer  whatever,  bu 
it  is  rare  that  some  ulceration  does  not  appear.     It  is  possible  that  th< 
ulceration  is  usually  due  to  infection  of  the  surface  of  the  syphiliti- 
lesion  by  pus  bacteria.     Abrasion,  perhaps,  removes  the    epidermi 
from  the  papule,  and  pyogenic  organisms  infect  the  part  so  that  sup 
puration  and  ulceration  occur.     When  the  ulcer  exists  it  is  not  mucl 
excavated,  and  secretes  a  serous  fluid,  containing  epithelial  and  othe 
particles,  but  no  pus   unless  active  inflammatory  processes  have  bee: 
developed  by  irritation.     The  papule,  with  or  without  ulceration,  ha 
at  its  base  a  thin  layer  of  hardened  tissue,  which  is  sharply  definec 
and  resembles  to  the  touch  a  disk  of  cartilage  or  parchment,  burie 
under  the  skin.     This  induration  is  less  apparent  when  the  chancre  i 
located  on  a  mucous  than  when  on  a  cutaneous  surface,  aud  in  som 
cases  does  not  persist  long.     At  other  times  the  chancre  is  a  deep  ulce] 
with  elevated  edges  and  a  surface  covered  with  a  sloughing  material 
still  the  discharge  is  not  purulent,  but  watery  and,  perhaps,  slightl 
sanguinolent.     The  induration  is  deep  and  slightly  outlined,  and  giv< 
the  sensation  of  a  split  pea  between  the  finger-tips.     This  indurate 
base  lasts  a  long  time  after  the  ulcer  has  been  healed ;  but,  finall; 
when  cicatrization    and    absorption  have  occurred,  there  remains 
cicatrix  with  comparatively  little  depression.     The  ulceration  does  n( 
destroy  the  tissue  of  the  part  as  much  as  it  appears  to  do,  since  it 
the  newly-formed  inflammatory  lymph  that  disintegrates. 

Both  these  forms  are  true  chancres,  but  the  deep  ulcer  seems  to  \ 
due  to  a  more  virulent  infection,  as  it  appears  sooner  after  inoci 
lation  than  the  superficial  chancre,  and,  as  a  rule,  does  not  folio 
inoculation  from  secondary  syphilis,  which  is  more  apt  to  cause  supe 
ficial  chancre,  such  as  described  above.  Either  form  of  chancre  ma 
assume  phagedenic  action  under  local  irritation,  or  on  account  of  a  d 
pressed  state  of  the  system  of  the  patient. 

The  secretions  from  these  indurated,  hard,  or  infecting  chancre 
whether  superficial  or  deep,  will  not  produce  similar  sores  when  aj 
plied  to  other  parts  of  the  patient's  body,  for  he  is  protected  again 
further  syphilitic  inoculation.  How  long  this  protection  lasts  is  n 
definitely  determined.  On  this  account  chancre  is  single,  unle 
inoculation  at  several  points  has  occurred  at  the  same  time.  Chanc 
of  the  lips  and  of  a  surgeon's  examining  finger  is  not  rare. 

Coincident  with  the  stage  of  induration  of  chancre,  enlargement  ai 
induration  of  the  nearest  lymphatic  glands  appear,  constituting  t] 
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syphilitic  bubo.  These  buboes  are  usually  situated  iu  the  groin,  be- 
cause the  common  location  of  the  chancre  is  upon  the  genitals. 
Buboes,  however,  are  found  in  the  axilla,  above  the  internal  condyle  of 
the  humerus,  under  the.  jaw  and  elsewhere,  according  to  the  position 
of  the  chancre.  If  the  initial  lesion  is  near  the  middle  line,  a  bubo 
\vill,  probably,  be  found  on  both  sides.  If  the  lymphatic  vessels  from 
the  inoculated  spot  lead  to  internal  lymphatic  glands,  as  in  uterine 
chancre,  no  external  bubo  will  be  manifested.  Induration  of  the 
glands  is,  probably,  always  present  in  syphilis,  but  cannot  occur 
unless  chancre  has  preceded  it.  Syphilitic  bubo  appears,  about  three 
weeks  after  inoculation,  as  a  chain  of  hardened  and  enlarged  glands, 
which  are  painless,  or  nearly  so,  and  show  no  tendency  to  suppuration. 
The  inflammation  affects  the  glands  only,  and  not  the  surrounding 
tissue,  hence  they  retain  their  characteristic  almond  shape,  and  do  not 
suppurate  unless  there  be  some  cause  of  pyogenic  infection,  such  as  co- 
existing chancroid  disease,  or  an  infected  wound.  Then  the  suppura- 
tion is  not  syphilitic,  though,  if  due  to  chancroid,  the  pus  may  have 
the  contagious  properties  of  that  nan-syphilitic  sore.  If  it  be  due  to 
other  inflammatory  causes,  the  pus  is  as  innocent  as  the  pus  from  com- 
mon acute  abscesses,  or  ordinary  so-called  sympathetic  suppurating 
buboes ;  that  is,  it  contains  pus  organisms,  but  not  the  syphilitic  poison. 

The  chronic  and  indurated  bubo  of  syphilis  may  continue  for  many 
months  after  the  chancre  has  disappeared.  The  clinical  history  of 
true  syphilitic  bubo  is  very  different,  as  will  hereafter  be  seen,  from 
that  of  bubo  following  chancroid  disease. 

Secx)ndary  Stage. — About  six  weeks  after  the  appearance  of  the 
chancre,  the  patient  becomes  more  or  less  feverish,  has,  perhaps,  head- 
ache and  general  imeasiness  of  an  indefinite  character,  and  then  dis- 
covers, in  the  course  of  five  or  six  days,  the  existence  of  an  eruption, 
sore-throat,  mucous  patches,  cervical  adenitis,  falling  of  the  hair  or 
iritis.  These  are  the  symptoms  of  the  secondary  stage,  which  usually 
occurs  at  the  time  mentioned  and  is  preceded  by  the  prodromes  de- 
scribed. It  may  be  delayed  until  the  sixth  month,  and  often  overlaps 
the  period  of  primary  syphilis,  which  is  prolonged  by  imperfect  resolu- 
tion of  the  chancre  and  bubo. 

The  cutaneous  lesions  of  syphilis  are  called  syphilides  or  syphilo- 
derms,  whether  occurring  as  symptoms  of  the  secondary  or  tertiary 
stage.  In  secondary  syphilis,  the  eruption  is  usually  macular  or  papu- 
lar in  form ;  though  the  scaly,  vesicular,  pustular  and  tubercular 
sjrphiloderms  may  occur.  The  last  two  varieties  are  more  common  in 
the  later  periods  of  secondary  syphilis,  or  in  the  tertiary  stage. 
Syphilitic  skin  affections  usually  become  somewhat  brownish  in  color 
about  the  time  of  their  disappearance,  are  accompanied  by  very  little 
itching,  often  present  several  varieties  at  the  same  time,  and  are  not 
confined  to  a  single  portion  of  the  patient's  body.  Mucous  tubercles 
or  patches  are  flattened  and  elongated  elevations,  a  quarter  or  half  an 
inch  in  diameter,  found  on  the  mucous  surfaces,  at  the  muco-cutaneous 
junctions  or  where  the  skin  is  very  delicate,  and  covered  by  a  whitish 
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exudate.  They  appear  at  first  as  reddish  elevations^  from  which  th 
epithelium  is  removed,  and  upon  which  the  exudate  soon  occurs,  givin 
the  surface  an  appearance  similar  to  that  produced  by  touching  mucoi] 
membrane  >vith  nitrate  of  silver.  The  sore  mouth  and  throat  of  se( 
ondary  syphilis  are  due  to  these  mucous  patches,  to  superficial  inflam 
niation  and  ulceration,  or  to  a  combination  of  these  lesions.  Inoculc 
tion  of  syphilis  occurs  more  frequently  from  these  mucous  patch( 
about  the  genitals  and  mouth  than  from  the  secretions  of  chancre  itsel 

Inflammation  and  chronic  enlargement  of  the  lymphatic  glands,  e« 
pecially  of  those  situated  along  the  posterior  margin  of  the  sternc 
mastoid  muscle,  are  very  frequent  symptoms  of  the  secondary  stag< 
These  have  no  necessary  relation  to  the  existence  of  marked  cutaneou 
lesions  in  the  neighborhood.  Falling  of  the  hair  of  the  scalp  an 
other  regions,  and  inflammation  of  the  iris  are  frequently  present  i 
secondary  syphilis.  The  papular  eruption  often  occurs  as  an  accon 
paniment  of  the  iritis.  Other  symptoms  may  present  themselves  i 
the  secondary  stage,  but  the  most  common  have  been  mentioned. 

Tertiary  Stage. — ^There  is  no  distinct  separation  between  tl 
secondary  and  tertiary  stages,  but  the  latter  is  characterized  by  moi 
chronic  and  less  contagious  lesions,  which  affect,  as  a  rule,  the  deep< 
tissues  of  the  body.  It  is  convenient  to  consider  lesions  originatic 
after  the  lapse  of  six  months  as  tertiary  symptoms.  Tertiary  symj 
toms  are  not  exhibited  in  all  cases,  because  the  disease  may  be  so  mil 
or  so  judiciously  treated  that  it  subsides  or  becomes  latent  with  tl 
disappearance  of  the  secondary  troubles.  Very  often,  however,  tl 
disease  remains  in  abeyance  for  many  months  or  years,  and  then  te 
tiary  lesions  supervene. 

The  lesions  produced  by  tertiary  syphilis  may  be  classified  under  tl 
following  heads  :  1,  Fibroid  degenerations  ;  2,  gummy  deposits ;  . 
changes  in  the  arterial  walls.  The  fibroid  indurations  occur  in  limitc 
areas  surrounded  by  normal  tissue,  and  are  found  in  periosteum,  sheatl 
of  nerves  and  of  organs,  in  the  connective  tissues  and  in  nmscl 
Gummy  tumors  or  deposits  are  yellowish  masses  of  firm  consistenc 
due  to  degenerated  cell-products,  surrounded  by  a  fibrous  area,  whic 
is  in  turn  encircled  by  a  cellular  and  vascular  zone  intimately  inhere] 
to  adjacent  structures.  They  are  the  most  characteristic  formation  * 
syphilis  and  occur  in  the  tegumentary  structures,  muscles,  fascise,  bone 
and  internal  organs.  They  may  become  caseous,  but  often,  in  a  mai 
ner  not  well  understood,  cause  suppuration  around  themselves,  brec 
down  and  cause  the  deep  intractable  ulcers  of  tertiary  syphilis.  Tl 
change  in  arterial  Avails  occurs  in  the  inner  coat  and  causes  diminutic 
in  calibre,  which  interferes  with  circulation  and  may  induce  degene 
ative  changes.  The  tertiar>'  syphiloderms  are  usually  pustular,  tube 
cular  or  ulcerous.  The  ulcerations  and  su])puratious  found  in  sypliil 
are  probably  the  result  of  the  low  vitality  of  the  cells,  affording  a  })la 
of  least  resistance  for  the  harmful  localization  of  pyogenic  fungi  cire 
lating  in  the  blood  stream.  The  germs  cause  suppuration  there,  win 
to  healthy  tissuc^s  they  would  be  unable  to  do  injury.    The  riipial  ulc( 


SYMPTOMS. 


81 


with  its  acumiaated  »cab,  is  especially  characteristic,  as  are  the  deep 
ulcers  due  to  destructive  changes  in  gummy  tumors.  Similar  lesions 
of  the  oral  and  other  mucous  membranes  are  frequent.  Periostitis, 
osteitis,  arthritis,  nodes  due  to  lymph  or  gummy  deposits  under  the 
periosteum,  and  all  causing  bone-pains  (osteocopic  pains)  especially  at 
night ;  caries  and  necrosis ;  iritis,  retinitis  and  choroiditis ;  falling  of 
the  hair;  onyxitis;  orchitis;  cerebral  and  spinal  inflammations;  and, 
in  fact,  inflammation  of  any  oi^n  or  tissue  may  be  induced  by  con- 
stitutional syphilis.  Many  of  these  lesions  depend  on  the  deposition 
of  gummy  material,  others  are  due  to  tlie  fibroid  and  arterial  changes 
mentioned. 


Fio.  16. 


Fio.  I 


^  ^ --.^^  upper  InciBore  of  boy  with  Bym|jtoins  of  1 


Upper  ioclsoni  of  borVHh  Brmptoms  o: 
■yphllli  from  ioftQcy.    Tj-picat  nui 


'■*'1"W* 


Notcbed  teath  of  beredlUiT  "rpblliB.  Boj. 
tMi  rear*,  vho  had  perlostitlB  of  tibia.  Lower 
t«tb  ihow  normal  wnralloDs  of  KcODd  deotl- 
tton,  and  are  elongated,  probably  became  the 
Imperfect  upper  loetb  do  not  oppwe  tbem. 


Quaternary  Stage.  —  This 
seems  to  me  a  good  name  to  ap- 
ply to  hereditary  syphilis,  though 
syphilitic  children  may  be  born  to 
parents  who  have  not  yet  advanced 
beyond  the  secondarj-  stage.  It  is 
unnecessary  to  discuss  the  method 
by  which  children  inherit  the 
syphilitic  cachexia,  but  it  is  rec<^- 
-J^^  nized  that  the  disease  is  more  cer- 

tainly derived  from  a  syphilitic  mother  than  from  a  syphilitic  father, 
and  from  two  more  certainly  than  from  one  syphilitic  jiarent. 

The  child  may  not  present  any  distinctive  symptoms  until  a  few 
weeks  aAer  birth,  when  its  unhealthy  looking  and  shrivelled  skin, 
its  aged  appearance,  the  nasal  catarrh  and  stomatitis  due  to  the 
inflamed  raucous  membranes,  and  the  possible  discovery  of  cutaneous 
eruptions,  or  of  mucous  patciies  about  the  anus  and  genitals  will 
point  unequivocally  to  its  syphilitic  parentage.  The  syphilis  so 
exhibited  is  of  the  secondary  form ;  and  by  its  ability  to  inoculate 
other  subjects,  and  its  greater  or  less  protective  power  against  further 
inoculation  of  the  same  subject,  it  proves  its  identity  with  ordinary 
acquired  syphilis. 

If  death  does  not  remove  the  child,  further  secondary  and  tertiary 
symptoms  will  in  time  follow.  Interstitial  keratitis,  periostitis,  hoae 
disease  and  many  other  sj'philitic  aflfections  may  in  time  be  developed. 
The  low  cell-vitality  of  syphilitic  children  makes  easy  the  assaults  of 
the  tubercle  bacillus.  The  resistance  of  healthy  tissues  is  wanting. 
The  peculiar  notched  condition  of  the  upper  central  incisor  teeth  of 
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the  permanent  set,  first  described  by  Hutchinson,  of  London,  is  often 
seen.  These  two  teeth  and  at  times  others  are  poorly  developed; 
having  a  conical  shape,  and  a  cutting  edge,  which  is  marred  by  an 
irregularly  bevelled  anterior  surface  or  even  distinctly  notched  by  th< 
breaking  away  of  the  central  portion.  This  notched  condition  musi 
not  be  confounded  with  the  normal  serrated  edge  of  newly  extrudec 
teeth  of  healthy  children.  The  teeth  of  syphilitic  children  are  oft«i 
irregularly  placed,  and  look  like  the  end  of  a  screw-driver  or  are  mer* 
pointed  pegs.  Syphilitic  women  are  liable  to  abort  frequently  because 
of  the  diseased  condition  of  the  placenta,  and  it  is  only  aftier  th< 
woman  has  regained  a  fair  degree  of  health  that  the  foetus  is  carrie< 
until  full  term. 

Diagnosis. — The  diagnosis  of  syphilis  rests  upon  the  general  clin 
ical  history  of  the  disease  rather  than  upon  any  one  symptom  or  upoi 
the  statements  of  the  patient.  The  distinction  between  chancre  an< 
the  local  affection  called  chancroid  disease  is  often  difficult,  and  a 
times  impossible,  unless  time  be  given  to  watch  the  progress  of  th 
symptoms.  The  diagnosis  is  to  be  founded  upon  the  following  chai 
acteristics : 


Chancre. 

Time, — No  noticeable  lesion  until  two  or 
three  weeks  after  exposure. 

Number, — Single  unless  several  points  in- 
oculated at  time  of  exposure. 

Character, — Papule,  superficial  abrasion, 
or  an  elevated  ulcer,  with  edges  slop- 
ing towards  center,  which  coalesces 
with  adjacent  tissue  and  discharges  a 
scanty,  serous,  non-purulent  fluid.  Per- 
manent, indolent,  non-inflammatoiy 
induration  at  base  of  sore,  feeling  like 
a  disk,  of  parchment  or  a  split  pea 
beneath  the  integument  No  tendency 
to  phagedena.  Heals  spontaneously. 
No  pain. 

Bubo, — Always  present,  involves  a  chain 
of  glands,  is  indurated,  usually  bilat- 
eral, and  seldom  suppurates.  If  it  does 
suppurate  pus  is  not  inoculable. 


Patholoffical  nature, — Due  to  a  constitu- 
tional disease,  which  is  soon  manifested 
by  other  symptoms.  Protects  the  pa- 
tient from  subsequent  inoculation ; 
hence,  surgeon  cannot  produce  another 
chancre  on  him  by  inoculation  with 
the  discharge  from  the  suspicious  sore. 


Chancroid, 

Irritation  early  and  sore  developed  with] 
a  week  after  exposure. 

Multiple,  because  pus  is  auto-inoculab 
and  produces  other  ulcers. 

Ulcer,  with  edges  steep  as  if  a  piece  • 
tissue  had  been  puncned  out  or  ragg< 
and  irregular ;  does  not  coalesce  wil 
adjacent  tissue  and  is  covered  with 
drab-colored  deposit     The  secretion 
purulent,  very  copious,  and  inoculat 
surrounding  surfaces,  thus  produdi 
multiple  chancroids.     No  induratio 
Liable  to  phagedena.     No  tendency 
heal.     Somewhat  painful. 

Often  absent,  involves  but  one  gland  ai 
one  side.  Very  prone  to  suppuratio 
furnishing  pus  which  readily  inoculal 
and  produces  other  chancroid  ulcei 
The  suppurating  bubo  is  practically 
chancroid. 

A  local  affection  never  followed  by  co 
stitutional  symptoms  and,  therefoi 
does  not  protect  against  subsequent  i 
oculation  ;  hence,  surgeon  can  prodv 
many  other  chancroids  by  inoculati 
patient  with  pus  from  original  sore. 


This  table  gives  the  usual  clinical  history  of  the  two  affections,  b 
it  must  be  remembered  that  the  time  of  appearance  and  the  physic 
characteristics  may  vary  somewhat.  Thus,  a  chancre  may  be  so  i 
fected  by  pus  fungi  as  to  furnish  a  purulent  secretion,  and  a  chancre 
may  have  a  slightly  indurated  base  by  reason  of  repeated  applicatio 
of  caustics. 
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Chancre  is  to  be  distinguished  from  epithelioma  by  the  earlier  gland- 
ular involvement  it  causes,  the  effect  of  anti-syphilitic  treatment,  and 
the  concomitant  constitutional  symptoms.  Many  doubtful  cases  of 
cancer  and  of  chancroid  can  be  diagnosticated  by  the  collateral  evidence 
obtained  from  confrontation  of  the  patient  and  the  person  by  whom  he 
is  supposed  to  have  been  inoculated. 

Secondary  and  tertiary  syphilitic  lesions  are  to  be  differentiated  from 
non-specific  affections  by  the  history,  the  co-existence  of  multiple  patho- 
logical changes,  the  exclusion  of  other  causative  factors  and  the  re- 
sponse to  anti-syphilitic  remedies. 

Treatment. — Syphilis  is  a  constitutional  disease  and  demands  general 
treatment.  Cauterization  or  excision  of  the  chancre  is  valueless,  since 
constitutional  symptoms  are  not  the  result  of  the  chancre,  but  the  latter 
is  a  lesion  due  to  general  infection  dating  from  the  time  of  inoculation. 
Hence,  the  local  treatment  of  chancre  should  consist  of  measures  that 
prevent  the  irritation  of  the  ulcer,  such  as  is  caused  by  rubbing  against 
the  clothing  and  infection  with  pyogenic  microbes.  Antiseptic  pro- 
tection of  tlie  primarj^  induration  before  the  epithelium  is  abraded  is 
eminently  proper.  Cleansing  with  soap  and  water  and  a  dry  dressing 
of  sublimate  cotton,  so  applied  as  to  permit  urination,  is  judicious  treat- 
ment. Iodoform  dissolved  in  collodion  (gr.  x  to  foj)  is  a  convenient 
application,  as  it  makes  an  impervious  coating.  It  should  not  be  ap- 
plied until  the  sore  is  made  aseptic  by  washing  with  soap,  and  subli- 
mate solution  or  solution  of  hydrogen  dioxide.  Dusting  with  calomel 
powder,  or  equal  parts  of  calomel  and  bismuth  subnitrate  is  a  good 
method  of  treatment.  If  the  chancre  becomes  phagedenic,  which  is 
rarely  the  case,  strong  caustics,  such  as  undiluted  nitric  acid  or  solu- 
tion of  nitrate  of  mercury,  may  be  employed  to  arrest  the  destructive 
action.  The  actual  cautery  destroys  the  micro-organisms  better  than 
any  of  these.  It  must  be  applied  to  every  crevice  of  the  sore.  Bubo, 
as  a  rule,  demands  no  local  treatment,  for  it  is  painless  and  merely  an 
expression  of  the  constitutional  implication.  Moreover  local  treatment 
is  useless  because  it,  as  a  rule,  effects  no  result.  If  suppuration  occurs 
about  the  indurated  glands,  the  pus  should  be  evacuated  as  if  the 
abscess  were  non-specific,  which,  indeed,  it  really  is. 

The  special  constitutional  remedies  for  syphilis  in  all  its  stages  are 
mercury  and  iodine ;  of  these  mercury  is  the  more  important  and  effi- 
cient. The  manner  of  using  these  drugs  is  important,  but  the  prepa- 
ration employed  may  vary  with  the  fancy  of  the  surgeon  and  the 
convenience  of  the  patient.  It  is  absolutely  essential  that  the  effect 
of  the  remedy  be  maintained  for  two  or  three  years,  if  the  tendency  to 
secondary  and  tertiary  manifestations  is  to  be  eradicated.  Mercury  is 
tlie  better  remedy  for  the  primary  and  secondary  lesions,  and  iodine 
probably  the  better  one  for  the  tertiary  affections ;  though  this  dictum 
may  at  times  be  invalidated  by  individual  experience.  A  combination 
of  both  drugs  is  frequently  employed. 

As  soon  as  the  diagnosis  of  syphilis  is  established,  mercurial  treat- 
ment is  to  be  instituted,  and,  even  in  doubtful  cases,  some  prefer  to 
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give  the  patient  anti-syphilitic  remedies.     Many  syphilographers  prefer 
to  wait  until  the  diagnosis  of  a  doubtful  sore  is  al^lutely  established 
by  the  occurrence  of  secondary  symptoms.     The  yellow  iodide  of  mer- 
cury (often  called  the  protiodide)  may  be  given  in  quarter-grain  pills 
three  times  daily  after  meals  ;  or  a  corresponding  amount  of  blue  piU 
or  calomel  may  be  substituted.     If  it  is  found  in  the  course  of  a  few 
days  that  unusual  looseness  of  the  bowels  is  produced,  one  or  two 
grains  of  tannic  acid  or  a  sixth  of  a  grain  of  opium  may  be  added  to 
each  pill.     This  amount  of  mercury  will  probably  be  tolerated  for 
several  weeks  without  causing  tenderness  of  the  gums  or  undue  salivary 
excitation.     As  soon  as  either  of  these  effects  is  induced  the  amount 
must  be  decreased  or  the  drug  entirely  suspended  for  a  week.     Ed 
cases  where  the  disease  is  violent  in  its  first  manifestations  an  earlj 
decided  mercurial  impression  is  necessary.     Blue  pill  in  doses  of  one  tc 
three  grains  daily,  or  calomel  to  the  amount  of  one-half  to  two  grains 
daily,  or  a  similar  amount  of  yellow  iodide  continued  until  evidences  oi 
moderate  constitutional  effects  become  evident,  is  judicious  treatment 
If  no  beneficial  effect  is  observed  from  the  ordinary  doses,  and  the  con- 
dition of  the  gums  will  warrant  it,  the  amount  must  be  increased.     Ir 
this  tentative  manner  the  maximum   quantity  which  the  patient  car 
take  without  causing  gastric,  intestinal  or  oral  irritability  is  deter- 
mined.    This  he  must  continue  during  nearly  three  years,  occasionally 
omitting  treatment  for  one  or  two  weeks,  but  never  suspending  it  en 
tirely,  even  if  no  further  constitutional  symptoms  have  shown  them 
selves.     There  is  no  danger  of  taking  these  small  or  tonic  doses  o 
mercury  for  too  long  a  period  in  this  way,  but  there  is  often  a  tendency 
to  tire  of  what  seems  unnecessary  tediousness  of  treatment. 

If  the  surgeon  prefers,  some  other  mercurial  preparation  may  Ix 
used,  or  the  drug  may  be  introduced  into  the  system  by  inunction 
fumigation,  hypodermic  injection  or  suppository. 

For  inunction  thirty  or  forty  grains  of  the  ofiicial  ointment  of  mer 
cury  may  be  rubbed  into  the  thin  skin  of  the  inner  side  of  the  arras  o 
thighs  at  bedtime.  Fumigation  is  accomplished  by  volatilizing  a  hal 
drachm  of  calomel  by  means  of  a  lamp  placed  under  a  metal  plat 
upon  which  the  drug  is  spread.  Any  apparatus  which  will  allow  thi 
arrangement,  and  at  the  same  time  furnish  an  atmosphere  Avarmed  an- 
filled  with  steam,  is  all  that  is  required.  The  patient  is  divested  c 
clothing  ond  surrounded  by  a  rubber  cloth  extending  from  his  neck  t 
the  floor.  Under  this  covering  the  generator  of  mercurial  vaiK)r  an 
of  steam  is  placed,  and  thus  the  moistened  cutaneous  surface  is  sul 
jccted  to  the  remedial  influence.  Such  fumigation  may  be  repeate 
every  day  for  fifteen  minutes,  and  is  especially  available  for  syphiliti 
skin  affections.  Internal  treatment  may  l)e  used  in  connection  wit 
these  mercurial  baths.  The  corrosive  chloride  of  mercury  in  doses  ( 
from  one- thirtieth  to  one-tenth  of  a  grain  may  bo  given  hypodermatic 
ally.  All  these  methods,  however,  are  too  inconvenient  for  prolonge 
use,  and  will  never  supersede  the  ordinary  mode  of  administration,  e> 
cept  in  especially  selected  cases. 
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At  certain  times,  because  of  the  inefficiency  or  undesirability  of 
mercury,  the  preparations  of  iodine  must  be  utilized.  The  iodides  of 
potassium,  sodium  and  ammonium  are  usually  adopted  because  of  their 
cheapness,  convenience  and  efficiency.  Iodoform  is  too  offensive  in 
odor,  and  many  other  preparations  are  too  expensive  or  bulky.  The 
iodides  seem  more  valuable  in  the  late  lesions  of  syphilis  than  in  the 
primary  and  early  secondary  affections.  They  are  to  be  given  in  ten-  to 
sixty-grain  doses  three  or  four  times  daily,  after  meals,  and  preferably, 
perhaps,  in  alkaline  solutions.  The  sodium  iodide  will  often  produce  less 
coryza  and  mucous  irritability  than  the  commonly  employed  potassium 
salt,  though  the  remedial  power  of  the  drugs  is  about  equal.  Upon 
some  persons  the  iodides  act  as  a  poison,  and  in  very  small  doses  pro- 
duce coryza,  conjunctivitis,  cough,  and  a  papular  eruption.  Usually, 
however,  these  disagreeable  effects  can  be  obviated  by  combining  a 
small  amount  of  morphia  Avith  each  dose,  or  by  resorting  to  some 
other  preparation  of  iodine. 

Before  leaving  the  constitutional  treatment  of  syphilis,  it  is  neces- 
sary to  remind  the  reader  that  many  patients  are  so  broken  down  by 
the  effects  of  the  syphilitic  poison,  or  by  previous  conditions  of  ill 
health,  either  acquired  or  hereditary,  that  the  use  of  corroborant  rem- 
edies is  imperatively  demanded.  Such  cases  require  quinia,  iron, 
mineral  acids,  stimulants,  cod-liver  oil  and  concentrated  food.  It  is 
oflen  possible  to  keep  up  this  line  of  action  while  administering  the 
small  doses  of  mercury,  or  the  iodides.  If  these  remedies  seem  to 
interfere  with  digestion  and  produce  ansemia,  they  must  be  suspended  or 
reduced  in  amount  for  a  time,  and  the  reliance  of  the  surgeon  be  upon 
the  tonic  and  supporting  regimen.  It  is  a  mistake,  however,  always 
to  consider  the  prolonged  course  of  mild  specific  medication  a  depress- 
ing agency,  for  in  the  majority  of  cases  it  is  the  syphilis  that  depresses, 
and  the  specifics  which  neutralize  this  poison  are  really  the  proper 
drugs  to  increase  the  health  equation.  Agents  which  tend  to  eliminate 
morbid  matters  from  the  blood  are  doubtless  valuable ;  hence,  Turkish 
baths  and  secretory  stimulants  probably  are  beneficial  in  the  treatment 
of  syphilis. 

Again,  it  is  very  often  of  advantage  to  combine  the  mercurial  and 
iodine  treatment  when  either  agent  alone  does  not  beget  favorable  re- 
sults. In  very  late  lesions,  unusually  large  doses  of  iodide  of  potassium, 
such  as  a  half  drachm  or  a  drachm,  largely  diluted  and  taken  after 
food  three  or  four  times  daily,  will  occasionally  work  astonishing  cures 
of  painful  conditions  due  to  periostitis  and  of  nerve  lesions.  I  usually 
give  about  thirty  grains  of  the  potassium  iodide  before  each  meal,  and 
a  half  to  one  grain  of  the  yellow  iodide  of  mercury  with  a  grain  of 
tannic  acid  afl^r  each  meal.  These  remedies  should  not  be  taken  at 
the  same  time,  as  red  iodide  of  mercury  might  perhaps  be  formed  and 
poison  the  patient.  Five  or  six  hundred  grains  of  an  iodide  daily  may 
occasionally  be  required. 

Hereditary  syphilis  must  be  treated  with  mercury  and  iodine,  com- 
bined with  or  occasionally  replaced  by  tonics  in  the  same  manner  as 
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acquired  syphilis.  The  syrup  of  iodide  of  iron  in  twenty-  or  thirty- 
drop  doses  is  often  an  eligible  preparation.  Warm  clothing,  gooc 
diet  and  hygienic  surroundings  of  the  best  character  are  importan 
factors  in  bringing  syphilitic  children  to  adult  life.  It  is  probabL 
that  the  subjects  of  inherited  syphilis  are  more  or  less  protected  agains 
inoculation  with  syphilitic  virus. 

The  local  treatment  of  syphilitic'  lesions  is  important,  but  far  lea 
so  than  the  general  treatment,  except  in  the  case  of  iritis.  In  iriti 
it  is  absolutely  essential  to  drop  immediately  into  the  eye  a  stronj 
solution  of  atropia  (about  four  grains  of  atropia  sulphate  to  the  fluu 
ounce  of  water)  ;  because,  if  this  is  delayed,  the  iris  will  become  glue< 
to  the  anterior  capsule  of  the  lens,  and  the  permanently  contracts 
pupil  be  occluded  by  the  deposit  of  inflammatory  lymph.  Hence 
wide  dilatation  of  the  pupil  must  be  obtained  at  once,  after  which,  o 
indeed  during  the  same  time,  constitutional  remedies  are  administered 

Mu(»ous  patches  and  ulcerations  should  be  touched  with  fused  silve 
nitrate  or  a  solution  of  nitrate  of  mercury  (1:10).  Cutaneous  ulcei 
will  heal  more  rapidly  if  slightly  stimulated  with  diluted  ointment  c 
nitrate  of  mercury  (1:10),  or  with  some  astringent,  such  as  coppe 
sulphate,  silver  nitrate,  boroglyceride,  iodoform,  or  chloral.  The  vt 
rious  remedial  measures  described  under  ulcers  are  applicable. 

The  falling  of  the  hair,  technically  called  alopecia,  may  requii 
stimulating  applications  to  the  scalp,  such  as  alcohol,  ointment  of  tl: 
nitrate  of  mercurj^,  tincture  of  cantharides,  tannic  acid  and  ammonij 
suitably  diluted.  Lymphatic  glandular  involvement  may  be  benefite 
at  times  by  pressure,  absorbent  plasters  and  lotions,  and  by  interstitij 
injections  of  alcohol  or  iodine.  Periostitis,  which  often  causes  excruc 
ating  pain,  may  be  relieved  by  blisters,  or  by  subcutaneous  incision  < 
the  periosteum,  which  relieves  tension.  Other  operations  may,  j 
times,  be  required  for  the  removal  of  diseased  bone  or  irrevocabl 
degenerated  members. 


CHAPTER  VI. 
RACHITIS  OR   RICKETS. 

Definition. — Rickets  is  a  diathetic  affection,  and,  therefore,  should 
not  be  described  under  disease  of  bone,  but  in  the  present  connection. 
Its  characteristic  is  an  abnormal  deposition  of  cartilaginous  material,  with 
incomplete  ossification.  The  effects  of  this  constitutional  condition  are 
shown  in  softening  and  distortion  of  bones,  and  in  changes  resembling 
amyloid  degeneration  in  the  liver,  spleen  and  other  organs. 

Pathology. — Rickets  seems  to  depend  upon  malnutrition,  which 
causes  deposition  of  abnormally  large  areas  of  soft,  cartilaginous  tissue 
which  cannot  be  at  once  perfectly  ossified  by  calcific  transformation. 
Hence  the  bone  is  thickened  by  soft,  subperiosteal,  cartilaginous  de- 
posits, which  do  not  add  to  its  strength,  because  the  medullary  cavity 
is  simultaneously  increasing.  The  bones  are,  therefore,  easily  bent  out 
of  shape.  The  epiphyseal  cartilages  are  enlarged  in  a  similar  way, 
and,  becoming  imperfectly  ossified,  allow  deformity  in  the  vicinity  of 
the  joints.  Marked  deposition  is  apt  to  occur  about  the  edges  of  the 
cranial  and  other  flat  bones.  Aft«r  a  time  excessive  deposit  of  bone 
salts  occurs,  and  sclerosis,  or  abnormal  hardening,  of  the  bones  takes 
place.  The  visceral  changes  resemble  amyloid  or  waxy  d^eneration. 
The  red  corpuscles  of  the  blood  are  decreased  in  number  ;  and  leuko- 
cytosis is  present,  with  the  mononuclear  cells  especially  numerous. 

Causes. — The  etiology  of  rickets  is  unknown.  Heredity,  food  de- 
ficient in  organic  salts,  and  the  presence  of  lactic  acid  or  phosphorus 
in  excessive  amounts  have  been  named,  but  not  established,  as  causative 
fiictors.  Deficiency  in  amount  of  fresh  food  is  an  important  factor  in 
its  production.     Inherited  syphilis  has  been  suggested  as  a  cause. 

Sjnnptoms. — Rickets  is  a  disease  of  childhood,  and  appears  about 
the  second  or  third  year  of  life.  The  premonitory  symptoms  are  not 
distinctive,  and  no  definite  diagnosis  can  be  made  until  the  enlarged 
extremities  of  the  long  bones,  the  nodules  at  the  junction  of  ribs  and 
costal  cartilages,  and  the  bending  of  the  bones  by  muscular  traction  and 
the  weight  of  the  body  in  walking  point  out  the  rachitic  condition.  The 
child  may  be  restless,  sweat  profusely  about  the  head,  show  digestive 
derangement,  exhibit  irregularity  in  dentition,  and  complain  of  muscular 
pain  upon  moving  or  being  handled.  There  is  often  no  febrile  move- 
ment. The  liver  and  spleen  are  often  enlarged,  and  the  child  listless, 
emaciated  and  somewhat  sluggish  in  mental  development.  Osseous 
deformities  of  the  limbs,  anterior  thoracic  region,  spine  and  pelvis  are 
commonly  exhibited  in  tuberous  enlargements  and  cur\^atures.  Partial 
or  complete  fracture  may  occur.  The  fontanelles  close  slowly;  and  the 
cranial  bones  may  become  thinned,  or  present  spaces  in  which  the 
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bone  is  substituted  by  a  parchment-like  membrane.  This  conditio: 
is  termed  cranio-tabes.  These  symptoms  may  abate^  as  if  convaleg 
cenee  was  at  hand,  and  be  followed  by  recurrence  of  symptoms.  It  i 
not  usually  a  fatal  disease,  but  recovery  slowly  supervenes,  accompanie 
by  abnormal  induration  of  the  distorted  skeleton. 

Treatment. — ^The  treatment  must  consist  of  feeding  with  the  moiE 
nutritious  food,  as  mother^s  milk,  cow's  milk,  and  broths,  and  the  ad 
ministration  of  cod-liver  oil  (f3ss-ij  three  or  four  times  daily),  syrup  o 
iodide  of  iron  (TTlx-xxx),  quinia  (gr.  i-ij),  sjnrup  of  hypophosphitc 
(3ss-f3ij),  or  syrup  of  lacto-phosphate  of  lime  (TTlx-foj).  Free! 
a  r,  bathing  and  friction  are  valuable  adjuvants. 

During  the  stage  of  softening,  deformity  of  the  bones  should  b 
averted  by  prohibiting  locomotion,  and  by  the  application  of  splints  o 
plaster-of-Paris  dressings.  After  convalescence,  slight  curvatures  wil 
often  be  corrected  by  muscular  action  during  the  growth  of  the  chile 
If  the  deformity  is  great  and  permanent,  osteotomy  may  be  demande 
to  relieve  lameness  or  to  improve  appearances. 


CHAPTER    VII. 
TUMORS. 

Definition. — A  tumor,  or  morbid  growth,  is  a  circumscribed  en- 
largement of  living  tissue,  abnormal  to  the  part  and  having  no  physi- 
ological function,  which,  in  its  growth,  is  independent  of  the  adjacent 
structures,  and  which  is  not  the  result  of  an  inflammation.  It  is  an 
atypical  new  formation.  Most  cysts  are  not  strictly  tumors.  Condy- 
lomata are  inflammatory  formations,  not  tumors. 

Causes. — The  cause  of  all  morbid  growths  is  abnormal  activity  of 
the  cellular  elements  from  which  they  originate,  but  the  factors  or  pri- 
mary causes  inducing  this  morbid  activity  of  preexisting  cells  are  not 
easily  discoverable. 

It  is  probable  that  the  cause  of  tumors  is  local  rather  than  general, 
.  for,  although  blood  alterations  and  hereditary  conditions  may  influence 
their  progress,  the  development  of  such  morbid  growths  seems  to  de- 
pend on  peculiarities  of  the  tissue-cells.  These  peculiarities  may  be 
due  to  inherited  cellular  eccentricity  which  readily  responds  to  any  ex- 
isting cause,  or  to  local  irritation  from  injurious  impressions  or  from  the 
immigration  of  foreign  elements  coming  from  primary  morbid  growths 
situated  at  a  distance.  Many  efforts  have  been  made  to  prove  the 
dependence  of  tmnors,  especially  malignant  growths,  upon  micro-organ- 
isms, but  thus  far  unsuccessfully.  Coccidia,  which  are  unicellular  or- 
ganisms, have  been  suggested  as  the  cause  of  carcinomas,  and  bacteriolo- 
gists have  recently  been  investigating  the  possible  etiological  relation 
of  yeasts  to  these  malignant  tumors.  The  most  tenable  theory  for  be- 
nign growths  is  that  there  has  been  left  imbedded  in  the  tissues  a  few 
embryonic  cells,  not  employed  in  the  development  of  the  animal  in  the 
prenatal  stage  of  existence,  which,  in  after-life,  assume  activity  and  de- 
velop into  tumors.  It  has  been  suggested  that  the  occurrence  of  carci- 
nomas is  due  to  the  normal  resistance  of  connective  tissue  being  reduced 
until  epithelium,  which  has  an  active  power  of  growth,  invades  it. 

Pathology. — ^Tumors  are  always  developed  from  cells  which  have 
previously  existed,  either  at  the  present  seat  of  the  gro>vth  or  at  some 
distant  spot  from  which  they  have  been  transported  to  the  locality  oc- 
cupied by  the  tumor.  The  tumor  in  the  former  case  is  a  primarj^,  in 
the  latter  a  secondary,  morbid  growth.  The  histological  structure  and 
development  of  every  tumor  resemble,  in  a  greater  or  less  degree, 
some  normal  or  physiological  tissue — that  is,  all  pathological  forma- 
tions belong  to  some  physiological  type.  The  resemblance  is  not  exact, 
however;  they  are  atj'^pical.  These  axioms  may  be  clearly  illustrated 
by  saying  that  no  tumor  can  be  formed  from  cloth  or  straw,  but  in  its 
construction  and  growth  must  resemble  some  animal  tissue.      The 
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origiDal  elements  from  which  tumors  are  developed  are  cells  of  coi 
nective  tissue,  of  epithelium,  of  glands,  of  muscle  or  of  nerve.  Tl 
morbid  growths  originating  from  muscle-  and  from  nerve-cells  a] 
rare,  those  arising  from  epithelial  and  glandular  origins  quite  commo] 
and  those  developed  from  a  connective-tissue  basis  exceedingly  frequen 

A  tumor  whose  structure  is  similar  to  the  part  from  which  it  orig 
nated  or  in  which  it  lies  is  called  homologous ;  one  which  diffe: 
from  the  tissue  that  gave  it  birth,  or  in  Avhich  it  is  situated,  is  termc 
heterologous.  These  terms  are  somewhat  relative ;  for  example^ 
cartilaginous  tumor  growing  from  the  larynx  would  be  homologou 
but  if  appearing  in  the  testicle  it  would  be  heterologous.  Heteroloj 
is  esi>ecially  characteristic  of  malignant  growths  because  they  sprei 
into  tissues  different  from  their  original  site,  and  are  even  transporte 
by  the  blood  and  lymph  currents,  to  distant  parts  of  the  organisi 
such  as  the  internal  viscera. 

An  imjx)rtant  jx)int  in  regard  to  the  relation  of  the  new  growth 
the  adjacent  tissues  is  the  presence  or  absence  of  infiltration.  If  tl 
tumor  blends  vAih  the  surrounding  parts  so  that  the  microscope  di 
closes  tumor  cells  involving  the  muscular  and  cellular  tissue  of  tl 
neighborhood,  infiltration  exi.sts  and  the  tumor  is  diffuse.  This  inf 
tration  is  \evy  common  in  malignant  tumors,  but  may  not  be  appare 
to  the  unaided  eye.  A  circumscribed  growth  is  one  which  is  definite 
separated  from  the  adjacent  structures,  which  it  has  pushed  apa 
during  its  development.  It  is  often  isolated  from  them  by  a  capsule 
condensed  fibrous  tissue.  Such  growths  may,  during  their  progref 
become  diffuse.  Microscopic  examination  is  the  only  test  of  the  a 
sence  of  infiltration  even  in  growths  which  api)ear  to  be  encapsulate 

Tumors  occasionally  disappear  by  atrophy  or  absorption,  and  at  tim 
reach  a  certain  bulk  and  remain  stationary  ;  but  usually  they  incres 
in  size.  This  increase  frequently  occurs  rapidly,  even  though  t 
patient  is  losing  weight.  They  may  undergo  changes,  such  as  fatty  d 
generation,  calcification,  pigmentary,  colloid  or  mucoid  degeneratic 
inflammation,  ulceration,  and  mortification,  in  a  manner  similar  to  t 
sues  not  pathological  in  their  origin. 

The  tendency  which  certain  morbid  growths  have  to  be  reproduc€ 
either  at  the  original  site  after  excision,  or  in  other  regions  by  inl 
trating  or  infecting  the  tissues,  is  designated  malignancy.  Hen< 
tumors  are  malignant  and  non -malignant.  Malignant  tumors,  as  pi 
viously  stated,  are  capable  of  infiltrating  neighboring  tissues  with  th< 
cells ;  and  by  this  and  perhaps  other  means  they  influence  such  abnc 
mal  activity  in  the  part  that  similar  growths  arise  at  the  circumferei 
of  the  original  tumor.  Hence,  it  is  not  unusual  to  see  a  neoplasm  si 
rounded  hv  a  series  of  small  nodules.  Malignancv  is  shown  in  a  seco 
way.  When  the  surgeon  removes  a  malignant  tumor  he  may  leave  tiss 
which  has  recently  been  infiltrated  Avith  the  tumor  cells,  but  which  a 
I)ears  to  Ik?  normal.  These  cells,  either  by  their  own  proliferation 
by  influencing  proliferation  in  the  native  cells  of  the  part,  cause 
similar  tumor  to  api)ear  at  the  cicatrix  and  its  vicinity.     The  deveh 
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ment  of  secondary  tumoi-s  from  malignant  growths  may  occur  in  an- 
other way.  The  lymphatic  circulation  through  the  original  disease 
may  carry  cells  of  the  tumor  to  the  nearest  lymphatic  glands,  where 
they  are  arrested,  and,  as  in  the  former  case,  induce  secondary  growths 
similar  to  the  primary.  A  fourth  manner  of  inducing  secondary  tu- 
mors is  a  similar  transference  of  cellular  elements  by  means  of  the  blood- 
current  passing  through  the  growth.  These  tumor  cells  are  arrested  by 
arteries  or  by  veins  in  some  distant  capillary  system,  often  the  nearest, 
and,  as  in  the  lymphatic  method  of  infection,  induce  secondary  growths. 

Thus,  it  is  evident  that  malignant  tumors  produce  others  like  them- 
selves by  infiltration  and  by  lymph  and  blood  infection.  Other 
methods  may  at  times,  though  rarely,  be  operative.  Tumors  ofi^n 
show  a  decided  preference  for  one  or  other  of  these  methods  of  repro- 
duction. The  secondary  growths  may,  in  the  same  way,  act  as  parents 
and  produce  a  progeny  with  characteristics  similar  to  their  own.  This 
transference  of  cellular  elements  explains  the  circumstance  that  malig- 
nant tumors  are  frequently  heterologous. 

It  must  not  be  forgotten,  as  it  often  is,  that  multiple  tumors,  even 
when  malignant,  may  not  be  secondary  to  another,  but  may  be  synchro- 
nous or  due  to  the  same  original  cause. 

From  the  description  given  of  the  processes  by  which  reproduction 
of  malignant  growths  is  accomplished,  it  is  evident  that  the  most  ma- 
lignant growths  would  be  those  containing  the  greatest  number  of  cells, 
the  most  juice,  and  the  greatest  abundance  of  lymphatic  vessels  and 
blood  vessels.  The  reverse  of  this  picture  would  give  non-ma- 
lignant or  benign  tumors,  which,  as  they  approach  the  characteristics 
of  the  other  group,  become  more  or  less  malignant  in  nature.  In  fact, 
there  is  no  absolute  line  drawn  by  nature  dividing  the  malignant  from 
the  non-malignant ;  although  it  is  admitted  that  tumors  with  one  his- 
tological structure  are  usually  malignant,  and  others  usually  benign, 
either  class  may  occasionally  assume  the  clinical  nature  of  the  other. 

ClaBBiflcation. — Tumors  are  classified  according  to  their  histological 
structure,  which  always  resembles,  in  a  greater  or  less  degree,  some 
physiological  tissue  of  either  adult  or  foetal  life.  The  imperfect 
knowledge  that  we  possess  of  the  development  of  many  tissues  and 
the  varying  degrees  of  relative  importance  attached  by  pathologists  to 
the  microscopic  elements  seen  in  a  growth  prevent  a  universal  accep- 
tation of  a  single  classification. 

Classification  op  Tumors. 

I.   Tumors  whose  general  striLCture  or  type  resembles  one  of  the  modifications  of  fully 

developed  connective  tissue. 
Special  types : 

1.  Fibrous  tissue.  Fibrous  tumor.  Fibroma. 

2.  Adipose  tissue.  Fatty  tumor.  Lipoma. 

3.  Cartilage.  Cartilaginous  tumor.  Chondroma. 

4.  Bone.  Bony  tumor.  Osteoma. 

5.  Mucous  tissue.  Mucous  tumor.  Myxoma. 
(Not  mucous  membrane. ) 

6-   Neuroglia.  Tumor  of  connective  tissue      Glioma. 

of  central  nervous  system. 
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II.   Titmors  whose  general  structure  or  type  resembles  that  of  one  </  the  higher  or  nu 
complex  tissues  than  fully  developed  connective  tissue. 
Special  types: 

1.  Muscular  tissae.  Muscular  tamor.  Myoma. 

2.  Nervous  tissue.  Nerve  tumor.  Neuroma. 

3.  Blood  vessels.  Vascular  tumor.  Angioma. 

4.  Lymphatic  vessels.  Lymphatic  vessel  tumor.  Lymphangioma. 

III.   Tumors  whose  general  structure  or  type  is  thai  of  the  undeveloped  connective  tist 

of  the  embryo. 
Sarcomas. 

These  are  named  according  to  the  shape  and  size  of  the  predominant  constituent  c* 
( round-cell,  giant-cell,  etc. ) ;  or  according  to  the  character  of  the  stroma  ( osteo-saroon 
myxo-sarcoma);  or  according  to  the  retrogressive  changes  that  occur  in  the  tumor  (n 
lano-sarcoma,  calcifying  sarcoma). 

IV.   Tumors  whose  general  type  is  that  of  epithelial  tissue, 
1.  Papillse  of  skin  or  mucous  membrane.  Papilloma. 

2-  Glands.  {^^L. 

Under  carcinomas,  then,  are  : 

1.  Acinous  carcinoma. 

a.  Scirrhoma,  or  chronic  carcinoma. 
6.  Encephaloma,  or  acute  carcinoma. 

2.  Epithelial  carcinoma. 

a.  Squamous  epithelioma. 

6.  Columnar-cell  epithelioma ;  often  called  adenoid  carcinoma. 

3.  Colloid  carcinoma. 

V.   Tumors  consisting  of  a  sac  with  contents  {cystomas,  or  cystic  tumors),  and  teratomas. 

Tumors  due  to  inclusion  and  imperfect  development  of  one  foetus  within  another, 
abnormal  development  of  a  single  foetus.     Dermoid  cysts  belong  in  this  division. 

The  tumors  of  classes  I.,  II.  and  III.  arise  from  the  mesoblastic  tissues,  those  of  cl 
IV.  from  the  epiblastic  and  hypoblastic  tissues. 

Olinical  History. — ^Tumors  present  innumerable  varieties  as  to  su 
form,  consistence,  number,  situation,  and  other  physical  characteristic 
These  clinical  attributes  have  much  to  do  with  the  symptoms  of  t 
growth ;  for  example,  a  small  tumor  passing  on  a  nerve-trunk  w 
produce  more  pain  than  a  large  one  in  another  locality ;  one  overlyii 
an  artery  will  receive  transmitted  pulsation,  another  pressing  upon 
vein  will  cause  mechanical  dropsy.  Certain  tumors,  especially  t 
carcinomas,  have  a  tendency  to  ulcerate  and  become  the  seat 
hemorrhage. 

Those  growths  whose  clinical  historj'^  is  conspicuous  because  of  th< 
infiltration  of  adjacent  structures,  recurrence  after  removal,  and  repi 
duction  in  distant  regions  of  the  body,  are  called  malignant.  T 
carcinomas  and  many  of  the  sarcomas  usually  present  this  feature 
malignancy ;  the  other  groups,  as  a  rule,  are  not  malignant.  The 
are,  however,  occasional  exceptions,  for  sarcomas  and  even  circinom 
sometimes  act  as  non-malignant  growths,  while  others,  ordinarily  h 
nign,  at  times  assume  a  decidedly  malignant  expression. 

Causes  of  Death. — Death  may  occur  from  morbid  growths  on  a 
count  of  hemorrhage,  asthenia  due    to    excessive  discharge,  uervo 
irritation,     mechanical  interference   with   nutrition,     asphyxia,     ai 
profound  involvement  of  the  nervous  centers.     Many  tumors  have 
tendency  to  impair  the  general  health. 
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Treatment. — The  treatment  of  tumors  depends  on  their  character. 
Malignant  growths,  and  those  suspected  to  have  that  character,  should, 
as  a  rule,  be  removed  by  operation  as  early  as  possible.  The  excision 
should  extend  far  beyond  the  apparent  outlines  of  the  tumor,  because 
infiltration  has  probably  taken  place,  though  not  appreciable  to  the  eye 
of  the  surgeon.  Benign  growths  may  be  allowed  to  remain  if  they  neither 
interfere  w^ith  the  functions  of  the  part  nor  cause  indirect  deterioration 
of  health.  If  they  show  indications  of  probable  injurious  influences 
in  the  future  they  should  be  removed  while  small,  provided  the  excis- 
ion can  be  done  without  great  risk.  If  the  tumor  is  more  serious  in 
its  present  or  future  aspects  than  the  operation,  operation  is  justifiable. 
Aseptic  surgery  is  so  free  from  risk  that  nearly  all  tumors  are  prop- 
erly subjected  to  early  operative  attack,  even  if  small  and  benign. 

In  excising  tumors  involving  deep  structures  and  having  firm  at- 
tachments, the  operator  should  endeavor  at  once  lo  become  master  of 
the  situation  by  coping  at  first  with  the  most  troublesome  portions  of 
the  growth.  It  is  unsurgical  to  spend  time  freeing  superficial  adhe- 
sions and  tjang  vessels  which  will  in  a  moment  be  cut  again  at  a  lower 
level.     A  sufficiently  large  incision  should  always  be  made. 

When  tumors  cannot  be  removed,  relief  of  pain  may  often  be  ob- 
tained by  open  or  subcutaneous  division  of  the  fascias  binding  them 
down,  or  by  excision  or  stretching  of  nerve-trunks. 

Excision  of  insignificant  tumors  is  often  proper,  because  of  the  un- 
sightliness  produced  by  them  and  the  mental  perturbation  induced  by 
their  existence.  Doubt  as  to  a  possible  future  malignancy  is  a  good 
reason  for  early  operation. 

SPECIAL  TUMORS. 

I.  Tumors  whose  general  structure  or  type  resernbles  one  of  the  modifi' 
cations  of  fuUy-Klevdoped  connective  tissue. 

Growths  of  this  class  are  non-malignant ;  and  when  any  of  them, 
such  as  fibroma,  enchondroma  and  osteoma,  occasionally  assume  a  ma- 
lignant expression,  it  is  found  on  microscopic  examination  that  they  are 
wholly,  or  in  part,  sarcomatous.  This  accords  with  the  well-known 
fact  that  a  tumor  may  present  in  its  different  parts  the  structure  of  sev- 
eral varieties  of  morbid  growth. 

Fibromas  or  Fibrous  Tumors. 

These  growths  may  be  divided  into  soft  and  hard  fibromas.  The 
former  grow  somewhat  rapidly,  are  smooth,  rather  soft  and  elastic,  and 
often  pedunculated ;  they  are  at  times  diffiise,  though  oft«n  circum- 
scribed and  encapsulated,  and  give  rise  to  no  pain  or  inconvenience 
except  from  their  weight.  On  section  they  occasionally  exude  a  large 
amount  of  serous  fluid.  The  hard  fibrous  tumors  are  of  slow  growth, 
and  are  smooth,  firm,  usually  single,  generally  movable  unless  having 
bony  attachments,  painless  and  encapsulated.  Fibromas,  as  a  rule, 
have  few  vessels  ;  but  they  are  occasionally  very  vascular,  and  then,  as 
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no  demonstrated  connec- 
tion with  nerve  fibers ; 
others  think  it  is  a  true 
neuroma,  or  nerve  tumor. 
Uterine  fibroid  tumors 
are  usually  myomas.  Ke- 
loid gro^rths  arefibromas. 
Fibrous  tumors  may  un- 
dei^  softening,  calcifica- 
tion, ulceration  and  cystic 
degeneration. 

Microscopically,  fibroid 
tumors  consist  of  fibrous 
tissue  more  or  less  com- 
pactly interlaced,  associ- 
ated with  a  few  fusiform 
or  star-like  cells  which 
are  often  indistinct.  Rap- 
idly developed  fibromas 
usually  present  a  greater 
proportional  abundance 
of  cells  and  are  soft  in  ' 
consistence.  Some  fibro- 
mas closely  approach  the 
sarcomas  in  their  micro- 
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scopical  and  clinical  features.     The  treatment  of  fibrous  tumors  con- 
siats  in  removal.     They  are  non-malignant. 

Lipomas  or  Fatty  Ttunors. 

A  circumscribed  acciunulation  of  adipose  tissue  is  called  a  fatty  tu- 
mor. They  occur  anywhere,  though  especially  about  tlic  back  and 
shoulders.  Such  tumors  are  of  slow 
growth,  though  they  may  reach  a  very 
large  size ;  and  are  soft,  doughy,  and 
sometimes  slightly  fluctuating.  Oflen 
they  are  distinctly  lobulated  and  fre- 
quently cause  a  dimpling  of  the  in- 
tegument at  the  situation  of  the 
fibrous  septa  attaching  the  skin  to 
the  deep  fascia ;  they  may  become 
pendulous,  and  even  change  their  po- 
sition under  the  skin  by  the  action 
of  gravity ;  they  are  painless  and 
seldom  undergo  degeneration,  soflen- 
ing,  or  ulceration. 

They  consist  of  indistinctly  nucle- 
ated cells  distended  with  fluid  fat  and 
connected  by  a  variable  amount  of  i 
connective  tissue.  As  these  cells  in- 
crease in  number  by  proliferation  they  I 
are  filled  with  fat,  and  thus  the  growth 
acquires  bulk.  The  mass  is  usually 
surrounded  by  a  capsule  of  condensed 
connective  tissue.  It  is  their  locali- 
zation that  distinguishes  fatty  tumors 
from  ordinary  obesity.  If  lipomas 
require  treatment  they  are  to  be  re- 
moved by  means  of  a  free  incision 
through  the  skin,  which  enables  the 
sut^eoD  to  turn  them  out  of  the  cap- 
sule with  great  ease.  No  portion  of 
the  tumor  should  be  lefl  behind  to 
reproduce  the  growth. 

Obondromas  or  Oartilaginoaa 

Tumors. 

These  growths  are  found  especially  ^Mijiiipie  flbroid  lumon  of  bw-k,   (a«. 
among  young  patients,  and  are  fre- 
quently connected  with  the  bones  of  the  fingers.     They  are  rarely 
developed  from  preexisting  cartilage.     They  occur  also  in  ghuids,  such 
as  the  parotid,  testicle  and  mamma,  and  occasionally  in   the  lungs. 
When  connected  with  the  phalanges  of  the   hands  or  feet  they  are 


usually  multiple,  otherwise  they  are  single. 

smooth,  bard  and  elastic,  and  often  lobulatc 

opm 


cartilage  and  originates  under  the  periostei 
tremities  of  the  long  bones.  It  may  beco 
osseous  tissue. 

Chondromas,  or  eachondromas,  as  they  ar 
ture  almost  identical  with  the  varieties  of  car 
originate  from  cartilage. 
They  exhibit  cells  with 
nuclear  aud  granular  con- 
tents enclosed  in  a  matrix 
which  varies  from  a  hy- 
aline to  a  fibrous  or  mu- 
coid character.  They  are 
usually  developed  from 
bone  or  from  connective 
tissue,  and  not  from  car- 
tilage ;  very  occnsionally 
tliey  originate  from  cos- 
tal, laryngeal,  and  other 
cartilages  in  the  same 
manner  ap  exostoses  grow 
from  bone.  It  has  been 
proposed  to  call  these 
overgrowths  enchond ro- 
ses. 

Changes  of  a  calcare- 
ous or  ossific  character 
quite  often  affect  carti- 
laginous tumors.     Some- 
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times  portions  soften  in  the  interior  of  the  growth  and  cause  an  ap- 
pearance resembling  cystic  degeneration.  Chondromas  are  to  be  treated 
by  excision.  Prompt  operation  is  demanded  in  those  of  a  sarcomatous 
character. 

Osteomas  or  Bony  Tumors. 

These  growths,  which  must  be  distinguished  from  calcareous  degen- 
eration of  tissue,  are  hard,  painless,  of  slow  development,  and  fre- 
quently immovable  because  of  their  firm  attachment  to  bone.  They 
do  not  acquire  a  great  bulk,  but  may  be  multiple.  Falls  may  cause 
fracture  of  such  tumors.  Inflammation  of  periosteum  and  bone  will 
frequently  give  rise  to  osseous  masses,  as  is  seen  in  long-standing  peri- 
ostitis and  when  callus  is  formed  after  fi^ctures.  These  are  not  usu- 
ally regarded  as  true  tumors,  but  the  line  between  them  and  other 
bony  growths  is  not  very  definite.  Bony  segments  are  occasionally 
formed  in  fibroid  and  cartilaginous  tumors,  because  of  ossific  degenera- 
tion ;  and  at  times  sarcomas  are  associated  with  bony  masses.  These 
last  may  show  signs  of  malignancy,  and  hence  must  be  distinguished 
from  true  osteomas,  which  are  benign.  Irregular  masses  of  spongy 
bone  are  often  ossified  chondromas. 

On  section  osteomas  resemble  bone,  showing  lacunae.  Haversian 
canals  and  canaliculi.  Some  consist  of  cancellated  or  spongy  bone 
surrounded  by  a  thin  layer  of  compact  bony  tissue,  others  are  much 
more  compact;  while  still  others  are  so  dense  that  they  show  no 
spongy  structure,  and  are  hence  called  ivory-like  osteomas. 

Bony  tumors  may  originate  from  bone  or  its  accessory  cartilage 
and  periosteum.  Then  they  are  denominated  exostoses,  except  when 
they  project  into  the  medullary  cavity  and  are  called  enostoses.  The 
projections  of  bony  tissue  found  associated  mth  diseased  joints  and 
inflamed  bones,  usually  called  osteophytes,  are  not  tumors,  but  inflam- 
matory formations.  The  former  are  frequent  upon  the  interior  or  ex- 
terior of  the  skull,  and  the  jaws,  great  toe,  humerus  and  femur ;  the  latter 
about  diseased  joints,  muscles,  and  other  structures  undergoing  inflam- 
matory process.  Osteomas  occasionally  arise  from  the  medulla  of 
bone.  Bony  tumors  are  non-malignant,  but  may  require  removal 
because  of  deformity,  interference  with  motion,  pain,  or  ulceration  of 
the  overlying  integument.  Excision,  by  bone-cutting  forceps  or  saws, 
or  grinding  away  with  the  burr  of  the  surgical  engine  is  the  proper 
method  of  accomplishing  removal.  Subcutaneous  sawing  or  drilling 
followed  by  fracture  may  be  valuable  by  affording  relief  of  symptoms 
without  entire  excision. 

Tumors  composed  of  dental  structures  and  hence  called  odontomas, 
may  be  mistaken  for  osteoma,  myleoid  sarcoma,  or  necrosis  of  the  jaw. 
They  are  of  epithelial  origin  and  do  not  belong  in  any  way  to  the 
same  class  as  osteoma.  The  growths  are  often  of  a  cystic  character. 
They  are  non-malignant  and  require  simple  excision.  The  liability 
of  mistaking  them  for  sarcoma  and  performing  a  too  extensive  opera- 
tion should  be  remembered. 
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M]rxoma8  or  Mucous  Tissue  Tumors. 

The  most  familiar  growth  of  this  class  is  the  mucous  tumor  or  poly 
pus  found  in  the  nasal  cavities.  Myxomas  are  soft,  often  fluctuatii^ 
smooth  or  somewhat  lobulated,  painless  tumors,  of  slow  growth,  an< 
surrounded  by  a  thin  capsule.  On  section  they  are  yellowish-whit 
or  pinkish  in  color,  and  exude  an  abundant  glairy  fluid,  which  exami 
nation  shows  to  be  mucoid.  The  gelatinous  consistence  and  intercel 
lular  mucous  fluid  are  the  physical  characteristics  of  the  growth,  whid 
consists  of  mucous  tissue,  such  as  is  found  in  the  vitreous  body  of  th 
eye  and  in  the  umbilical  cord.  .  Mucous  tissue,  which  must  not  be  con 
founded  with  mucous  membrane,  is  a  form  of  connective  tissue  whid 
is  translucent  and  possesses  between  its  cells  a  fluid  containing  mucin 
This  resembles  very  much  the  connective  tissue  of  the  embryo,  anc 
therefore,  some  authorities  class  myxomas  with  sarcomas. 

Mucous  tumors  are  always  developed  from  some  connective  tissw 
such  as  adipose  tissue,  bone  marrow,  or  the  connective  tissue  of  th 
nervous  structures  and  other  organs.  They  may  exist  in  combinatio 
with  fibroid,  fatty,  cartilaginous,  sarcomatous,  and  other  growths,  an 
may  undergo  cystic  change.  On  the  other  hand,  various  neoplasno 
may  present  a  mucoid  degeneration  in  spots  which  gives  them  the  sen 
blance  of  myxoma.  Some  tumors  called  colloid  carcinomas  ai 
myxomas. 

The  microscopical  examination  discloses  oval,  stellate,  and  spindle 
shaped  cells,  which  are  generally  nucleated  and  often  possess  elongate 
projections  which  mutually  interlace.  The  intercellular  substance  : 
more  or  less  hyaline,  and  is  homogeneous.  It  is  this  that  gives  tl 
mucous  tumors  their  jelly-like  nature  and  furnishes  the  mucoid  flui< 
so  characteristic  of  them. 

Myxomas,  if  not  associated  with  sarcoma,  are  benign ;  and  if  ei 
tirely  removed,  seldom,  if  ever,  recur.  Where  there  is  a  group  i 
pendulous  myxomas,  as  occurs  in  the  nose,  the  removal  of  a  large  or 
may,  by  relieving  pressure,  allow  smaller  ones  to  increase,  and  thus  n 
produce  the  old  symptoms  ;  but  this  is  not  a  recurrence  of  the  origini 
growth. 

Oliomas  or  Neuroglia  Tumors. 

These  growths  are  composed  of  tissue  similar  to  the  connective  ti 
sue  found  in  the  brain  and  spinal  cord ;  and  are  found  in  the  centr 
nervous  system.  They  may  l^e  soft  or  moderately  hard,  and  resemb 
somewhat  in  color  the  gray  matter  of  the  brain.  At  times  they  a 
reddish. 

Histologically  the  tumor  consists  of  a  delicate  network  and  eel 
with  comparatively  large  nuclei  and  fine  branching  processes.  Gliom 
arc  generally  single,  do  not  involve  the  neighboring  lymph  nodes,  ai 
often  arc  the  seat  of  softening,  fatty  degeneration,  and  intorstiti 
hemorrhages.  They  are  benign  ;  but  may  be  found  as  a  mixed  tu  m 
with  sarcoma.     A  gliosarcoma  has  the  malignancy  of  sarcoma. 
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II.   Tamora  lehose  general  structure  or  type  resembles  ihid  of  one  of  the 
higher  or  more  complex  tissues  than  fuUy  devdoped  connedive  tisxue. 


Hyomas  or  Muscular  Tumors. 

Muscular  tumors  are  growths  consisting  of  non-striated  muscular 
fibers  (leio-myomaM)  usually  combined  with  more  or  leas  connective 
tissue.  Very  rarely  muscular  tumors  are  formed  of  striated  muscular 
tissue  (rhabdo-myomas) :  these  have  been  usually,  if  not  always,  con- 
genital tumors.  Myomos  are  of  slow  growth  and  are  usually  circum- 
scribed by  a  sort  of  capsule,  though  at  times  they  are  not  distinctly 
bounded ;  not  infrequently  tbey  become  pedunculated.  They  possess 
considerable  Brmness  and  solidity,  are  often  multiple,  and  are  benign. 
Tbeir  most  common  location  is  in  the  uterus,  prostate  gland,  and  di- 
gestive tube  ;  hence,  they  show  the  characteristics  of  involuntary  mus- 
cular tissue.  From  the  abundance  of  connective  tissue  found  associ- 
ated with  the  bundles  of  muscular  fibers,  especially  in  long-standing 
tumors,  these  growths,  when  in  the  uterus,  are  often  termed  uterine 
fibroids  or  fibro-myoniaii.  Myomas  may  undei^  calcareous  or  cystic 
d^;eneration. 

Under  the  raicro3coi>e  are  seen  long  fusiform  cells  of  involuutary 
muscle,  with  their  characteristic  rod-like  nuclei,  arranged  in  bundles 
or  insularly  disseminated  through  the  tumor.  There  is  seen  also,  ex- 
cept in  some  recent  tumors,  a  good  deal  of  fibrous  tissue.  Myomas 
are  innocent,  but  should  be  removed  if  it  is  possible  to  do  so,  when 
their  location  or  their  production  of  uterine  hemorrhage  causes  an- 
noyance. When  such  uterine  tumors  are  developed  near  the  lin- 
ing mucous  membrane,  especially  if  pedunculated,  they  may  be  re- 
moved by  forceps  or  6craseur.  They  are  occasionally  expelled  by 
inducing  uterine  contraction  with  ei^ot.     It  may  be  necessary  and 
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advieable  to  remove  the  entire  ut«rus  by  abdominal  incision  wb( 
growths  cannot  be  enucleated  from  the  abdominal  surface 
womb. 

Neorotnas  or  NerroTiB  Tissue  Tnmors. 

All  tumors  connected  with  nerve-trunka  are  not  neuromas,  fi 

may  be  fibromas,  myxomas,  etc. ;  nor  are  nervous  tumors  nece 

painful  tumors,  as  might  be  supposed  by  some  readers.     A  neai 

a  rare  form  of  growth  and  consists  principally  of  ordinary  wl 


mcdullated  nerve-fibers.  Gray  nerve-tissue  may  be  found  in  neu 
but  this  is  exceptional. 

Such  tumors  are  small,  slow  of  growth,  sometimes  multiple,  p 
painful,  and  always  develop  in  tlie  course,  or  at  the  end,  of  a  era 
spinal  nerve.  A  not  infrequent  situation  is  the  end  of  u  nerve-1 
that  has  been  divided  in  a  previous  amputation ;  here  they  i 
compressed  in  the  cicatrix  and  give  rise  to  much  pain.  Tlie  so 
IKiinful  subcutaneous  tubercle  is  a  fibroma,  not  a  neuroma. 

Under  the  microscope  nerve  structure  with  some  connective  ti 
seen.  Nervous  tissue  tumors  are  never  malignant,  but  may  i 
excision  when  painful. 

Angiomas  or  Vascular  Tumors. 
Tumors  consisting  of  ncwiy-dcveloped  vessels,  boimd  togetl 
cellular  tissue,  are  angiomas ;  hence  dilatations  of  existing  vessel 
as  are  present  in  varicose  veins  and  varicose  arteries,  often 
cirsoid  aneurisms  and  aneurisms  by  anastomosis,  are  not  pi 
termed  angiomas. 
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Simple  angiomas  consist  of  structures  resembling  normal  vessels 
with  unusual  tortuosity  and  may  have  a  predominance  of  venules  or 
arterioles.  The  color  of  the  growth  varies  on  this  account  from  pink 
to  dark-red  or  purple.  Such  tu- 
mors are  apt  to  be  congenital  and  Fi«-  26. 
small ;  and  sometimej  present  no 
elevation  of  the  skin,  being  mere 
stains.  They  constitute  the  well- 
known  nsevus  matemns  or  mother's 
mark.  Cavernous  angiomas  are  tu- 
mors which  are  made  up  of  erectile 
tissue.  This  consists  of  a  series  of 
chambers  lined  with  endothelium 
and  filled  with  venous  blood,  which 
circulates  freely  through  these  mu- 
tually connected  spaces.  The  walla 
of  the  chambers  are  fibrous  septa. 
The  structure  is  similar  to  that  of 
the  cavernous  portion  of  the  penis 
and  gives  such  tumors  an  erectile 
character,  which  is  of^en  accompan- 
ied by  distinct  pulsation.  Cavernous  angiomas  usually  give  the  skin 
a  blue  tint;  vary  in  size  according  to  the  degree  of  engorgement, 
though  they  are  apt  to  cause  a  prominence  at  all  times;  often  grow  rap- 
idly, especially  in  cutaneous  and  loose  areolar  tissue ;  and  are  not 
necessarily  congenital.  Injury  to  cavernous  angioma  is  followed  by 
profuse  hemorrhage. 

Lymphatic  vessels  sometimes  communicate  with  cavernous  spaces, 
similar  to  those  described  as  occurring  in  cavernous  angiomas.  A 
tumor  is  then  formed,  which  is  called  a  cavernous  lymphangioma. 
There  is  also  a  form  of  lymphangioma  which  consists  simply  uf  amass 
of  lymphatic  vessels  ;  being,  in  fact,  similar  to  the  simple  angioma 
above  described. 

Vascular  tumors  are  non-malignant ;  but  some  fonns  may  teud  to 
produce  death  by  hemorrhage,  occurring  from  slight  abrasion  of  their 
surface  or  from  ulceration.  Purely  subcutaneous  angiomas  present 
themselves  as  spongy,  doughy  tumors,  from  which  pressure  expels  the 
blood  more  or  less  completely,  leaving  in  the  grasp  a  much  smaller 
tumor.  If  largely  composed  of  arteries,  thej'  have  a  pulsatile  char- 
acter, and  a  murmur  which  causes  them  to  resemble  aneurisms.  The 
pulsation,  however,  partakes  rather  of  the  character  of  a  thrill  than  of 
a  beat  synchronous  with  the  heart  movements.  The  spongy  consistence 
and  the  fiict  that  pressure  on  one  artery  does  not  obliterate  the  thrill 
and  murmur  aid  in  diagnosis.  The  angioma,  moreover,  is,  probably, 
not  located  in  the  course  of  an  artery.  Angiomas  in  bone  resemble 
malignant  tumors.  Vascular  tumors,  which  involve  both  the  skin  and 
the  subcutaneous  tissue,  are  easily  diagnosticated.  They  may  cause 
great  deformity,  and  even  erosion  or  displacement  of  the  bones. 
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No  treatment  is  demanded  for  angiomas  which  do  not  increase^  no 
threaten  life  from  ulceration  and  hemorrhage,  unless  the  deformity  o 
personal  disfigurement  is  a  source  of  anxiety.  Sometimes,  thougl 
rarely,  they  atrophy  spontaneously.  Capillary  dilatations  situate 
solely  in  the  skin,  causing  the  pink  discolorations  often  called  port 
wine  marks,  may  be  removed  by  multiple  scarification,  puncturioj 
with  red-hot  or  electrolytic  needles,  or  by  applying  caustics.  Thes 
marks  are  often  unaccompanied  by  any  increase  in  the  bulk  of  th 
part.  Under  such  circumstances  they  can  scarcely  be  called,  wit 
propriety,  vascular  tumors.  Some  of  these  superficial  congenital  dh 
colorations  gradually  increase  in  thickness,  and  become  true  angiomai 
The  best  methods  of  dealing  with  these  tumors,  which  are  some 
times  called  thick  nsevi,  are  strangulation  and  excision.  The  last  i 
the  l)est  in  nearly  all  instances. 

Strangulation  may  be  accomplished  in  several  ways  :     A  needle  c 
pin  is  thrust  through  the  tissues  under  the  base  of  the  tumor,  aft< 

which  a  stout  cord  is  carried  once  aroun 
the  mass  under  the  ends  of  the  pii 
and  is  then  tightly  tied.  SuflBcient  fon 
should  be  ased  in  making  the  knot  1 
cut  off  all  access  of  blood  to  the  tumo 
which  soon  sloughs  off,  leaving  an  ulc< 
to  heal.     The  surgeon  may  cut   aw8 

strangulation  of  vascular  tumor  by  a  piu  the   tumor   after   ligation,    leaving 
andugature.  sufBcieut  stump  to  hold  the  pin. 

is  oft^n  well  to  puncture  the  coi 
stricted  tumor  with  a  needle  before  making  the  second  tie,  in  ord« 
to  let  the  blood  and  serum  imprisoned  therein  escape.  The  tum< 
thus  becomes  more  flaccid  and  shrunken,  and  the  string  can,  proh 
bly,  be  tied  more  tightly.  Two  pins  thrust  through  at  a  right  ang 
to  each  other  are  better 
than  a  single  pin,  unless 
the  najvus  is  small.  If  the 
string  has  cut  a  groove,  in 
which  it  will  lie  without 
slipping  over  the  top  of 
the  tumor,  the  pin  or  pins 
may  be  pulled  out  after 
the  knot  has  been  tied ; 
otherwise,  the  pin  must  be 
left  in  position  until  the 

parts  have  sloughed.  A  second  method  is  to  pass  a  double  ligatu 
under  the  base  by  means  of  a  large  ordinary  needle,  or  one  with 
handle  having  an  eye  in  the  point.  The  two  halves  of  the  turn 
can  then  be  constricted  by  cutting  the  string  and  tying  on  each  sic 
If  the  tumor  has  an  extensive  area,  the  double  ligature,  of  whi 
one-half  should  be  stained  black  with  ink,  may  be  carried  repeated 
through  the  tissues  by  a  large  ordinary  needle.     Between  each  punctu 
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Ligation  of  vascular  tumor  in  halves  by  a  double  ligati 

passed  under  it. 
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of  exit  and  entrance  a  long  loop  of  the  double  string  must  be  left.  By 
cutting  with  the  scissors  the  stained  threads  on  one  side,  and  the 
white  threads  on  the  other,  a  series  of  ends  are  made  which  can  be 
tied  together  to  strangulate  the  tumor  in  sections.  The  adjacent  ends 
of  the  separate  portions  of  the  ligature  may  be  twisted  around  each 
other  before  the  loop's  ends  are  tied,  if  there  is  danger  of  bleeding  from 
the  tying  pulling  the  edges  of  the  needle  punctures  apart. 

This  plan  is  well  adapted,  perhaps,  to  subcutaneous  angioma,  which 
may  possibly  atrophy  without  causing  ulceration  and  scarring.  The 
needle  must,  of  course,  be  reentered  every  time  at  the  orifice  of  exit. 

Occasionally  constricting  a  portion  of  an  angioma  has  set  up  sufficient 
inflammation  to  obliterate  the  whole.  The  subcutaneous  ligation  of 
the  whole  or  sections  of  the  tumor  may  be  done  by  carrying  a  wire 
around  the  growth  in  the  same  way  as  described  in  the  treatment  of 
varicose  veins.  All  of  these  operations  must  be  carried  out  with 
aseptic  precautions. 

Excision  of  angiomas  is,  as  a  rule, 
the  best  treatment.  The  tumor  is 
thoroughly  eradicated,  the  wound,  if 
aseptic,  heals  more  rapidly  than  the 
ulcer  left  after  ligation,  and  there 
is  not  the  offensive  sloughing  mass 
that  remains  unseparated  for  many 
days  after  ligation.  Hemorrhage  of 
a  serious  character  is  avoided  by 
making  the  incision  beyond  the 
margins  of  the  growth.  When  the 
spongy  mass  of  vessels  is  removed, 
sutures  are  applied  and  the  wound 
treated  as  after  removal  of  any 
other   tumor.     The   method    much 

used    by    Levis,  of  Philadelphia,    to       Ligation  of  large  vascular  tumor  in  sections. 
7,  ',  i«,i  The  corresponding  loops  of  the  black  and  white 

prevent  hemorrhage  during  the  re-  threads  are  tied  together. 
moval  of  these  and  other  tumors, 

when  even  moderate  bleeding  is  undesirable,  is  worthy  of  notice.  Be- 
fore making  the  first  incision  he  introduced  deeply  through  the  tissues 
surrounding  the  growth  and  at  some  distance  from  it,  numerous  long 
acupressure  pins,  and  then  constricted  the  tissues  and  afferent  vessels 
by  strong  cords  tied  around  the  ends  of  these  pins,  as  in  the  pin  or 
harelip  suture.  If  the  location  was  not  convenient  for  using  the  pins, 
he  carried  strong  cords  through  the  tissues  by  means  of  specially  made 
needles  six  or  eight  inches  long,  and  tied  the  ends  of  the  cords  on  the 
8UT&ce  of  the  skin.  The  access  of  blood  to  the  region  of  operation  is 
thus  more  or  less  completely  prevented.  After  the  incisions  have  re- 
moved the  tumor,  the  pins  or  strings  are  removed  one  at  a  time  and 
the  bleeding  arteries  ligated  systematically. 

L]nnphangiomas  may  be  treated  by  ligation  and  excision,  as  de- 
scribed for  the  removal  of  arterial  and  venous  tumors,  if  their  extirpa- 
tion is  demanded. 
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III.  Turruyrs  whose  general  structure  or  type  is  that  of  the  undeveloped 
tissue  of  the  embryo. 

Sarcomas. 

Tumors  consisting  of  connective  tissue  similar  to  that  found  in  tb 
human  embryo  are  called  sarcomas^  and  present  variations  according  t 
the  peculiarities  of  the  cells  and  intercellular  substance.  The  connecl 
ive  tissue  of  the  embryo,  before  it  is  developed  into  the  mature  conned 
ive  tissue  of  the  foetus,  consists  of  numerous  small,  round  cells,  with 
very  small  quantity  of  soft  and  homogeneous  material  between  then 
As  the  connective  tissue  becomes  more  mature,  the  cells  decrease  i 
number  and  assume  an  elongated  shape,  while  the  intercellular  materic 
spoken  of  becomes  fibrous.  This  maturing  connective  tissue,  finall; 
develops  into  the  perfect  connective  tissue,  fibrous  tissue,  cartilage,  an 
bone  of  the  fcetus  and  child. 

Sarcomatous  growths  are  formed  then  of  embryonic  connectiv 
tissue,  which,  instead  of  maturing,  continues  to  exist  and  to  reproduc 
itself,  thus  causing  progressive  increase  of  the  tumor.  Small  portion 
of  the  tumor  occasionally  reach  a  higher  development  and  becom 
fibrous  tissue,  cartilage,  or  bone,  thus  producing  a  mixed  tumor ;  b« 
this  is  not  general  or  usual.  The  cells  of  sarcomas  may  be  rounc 
spindle-shape,  or  very  large  and  irregular.  They  are  closely  packe 
together  with  very  little  intercellular  substance,  which  varies  from 
homogeneous  fluid  to  a  somewhat  granular  or  fibrillated  material  ha\ 
ing  considerable  firmness.  This  matrix  usually  intervenes  between  a 
the  cells,  and  does  not  allow  them  to  congregate  together  in  groups 
These  cells  may  all  occur  in  one  tumor,  but  the  form  which  predomis 
ates  gives  name  to  the  variety,  viz.:  round-cell,  spindle-cell  and  giani 
cell  sarcoma.  The  round  cells  are  either  identical  in  appearance  wit 
white  blood-cells  or  they  may  have  an  indistinct  nucleus  and  brigl 
nucleoli.  The  spindle  or  fusiform  cells  are  oblong,  terminate  in  fibrili 
and  have  a  long  elliptical  nucleus,  with  or  without  a  nucleolus.  The  larg 
irregular  or  ^ant  cells,  called  myeloid  cells  because  they  resemble  th 
cells  of  foetal  marrow,  are  very  much  larger  than  the  others,  and  ai 
irregularly  spherical  with  perhaps  several  prolongations,  and  contai 
many  oval  nuclei  with  bright  nucleoli.  They  may  not  actually  pM 
dominate  in  the  tumor,  but  their  presence  is  so  evident  that  they  giv 
name  to  the  variety  in  which  they  are  seen.  The  blood  vessels  in  sai 
comas  are  numerous,  and  on  account  of  the  small  amount  of  matri; 
are  scarcely  separated  from  direct  contact  with  the  cells. 

Sarcomas  always  develop  from  connective  tissue  ;  hence,  they  hav 
a  general  distribution  and  are  found  originating  from  muscular  faseiaj 
j)eriosteum,  lymphatic  glands  and  marrow  of  bones,  as  well  as  froi 
the  ordinary  connective  tissue  beneath  the  skin  and  the  cellular  tissu 
of  the  viscera.  They  infiltrate  the  surrounding  structures  and  thii 
extend  by  cellular  invasion.  There  may  be  a  sort  of  capsule,  thoug 
the  growth  is  usually  diffuse.  Fatty,  cystic,  calcareous  and  other  d( 
generations  are  liable  to  occur  in  portions  of  the  growth  ;  and  some 
imes  sarcoma  may  be  combined  with  other  forms  of  tumor.      Thi 
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assumption  of,  or  combination  with,  sarcomatous  elements  accounts  for 
the  malignancy  of  certain  tumors  which  are  usually  classed  as  benign. 
This  has  been  referred  to  when  speaking  of  osteomas  and  chondromas. 
Sarcomas  are  not  as  common  in  old  age  as  in  the  earlier  period  of 
life.  Many  sarcomas  are  very  malignant,  infiltrating  adjacent  parts, 
recurring  after  removal,  and  finally  producing  secondary  growths  in 
the  lungs  and  other  regions.  The  round  cell  and  the  large  spindle  cell 
growths  are  much  more  malignant  than  the  small  spindle  or  the  giant 
cell  tumors.  Soft  and  very  vascular  sarcomas  are  to  be  looked  upon 
as  being  probably  highly  malignant.  Sarcomas  do  not  often  affect  the 
lymphatic  glands,  while  the  carcinomas  do  so  with  great  frequency. 
The  fact  that  the  blood  vessels  in  sarcomas  are  in  close  relation  with 
the  cells  accounts  for  tne  occasional  rapid  development  of  secondary 
tumors  without  lymphatic  involvement.  The  cells  readily  penetrate 
the  thin  vessel  walls  and  are  carried  along  ivith  the  blood  current.  In 
carcinomas,  as  will  be  seen  later,  the  blood  vessels  run  in  the  fibrous 
network,  or  stroma,  at  a  distance  from  the  cells,  which  lie  grouped  in 
alveoli  or  pockets.  Hence,  dissemioation  usually  proceeds  along  the 
lymphatic  channels  before  infection  by  the  blood  current  takes  place. 
Round  OeU  SarcomEW  present  round  cells  which  are  similar  to 
granulation  cells,  which  are  larger  than  leucocytes  and  have  an  indis- 
tinct nucleus  with  nucleoli.  These  round  cells  are  seen  lying  in  a 
soft  homc^neous  or  granular  intercellular  substance  or  matrix.  The 
structure  is,  iu  fact,  that  of  the  primitive  tissue  of  the  embryo- 
Round  cell  sarcomas  are  soft,  and  gray  or  pinkish  in  color  upon 
section  ;  furnish  a  juice  when  scraped;  are  very  vascular,  and  hence 
are  often  stained  by  rupture  of  vessels  and  are  liable  to  contain  blood 
cysts.  They  rapidly  infiltrate  neighboring  parts,  give  rise  to  distant 
secondary   growths,    may  even  p^^    ^ 

involve  lymphatic  glands,  and 
in  many  other  characteristics 
resemble  clinically  the  form  of 
carcinoma  called  encephaloid 
The  microscopic  appearances 
serve  to  distinguish  them  from 
encephaloid  with  its  stroma  and 
characteristic  cellular  elements 
Round  cell  sarcomas  are,  of 
course,  as  seen  by  their  above 
mentioned  tendencies,  very  ma 
lignant.  There  is  a  round  cell 
sarcoma  which  shows  an  excess  . 
of  intercellular  structure  in  cer- 
tain portions  of  the  growth,  so  that  there  is  a  resemblance  to  the  stroma 
of  carcinomas.  This  has  been  called  the  alveolar  sarcoma.  Lympho- 
sarcoma is  a  round  cell  sarcoma,  of  which  the  matrix  has  a  reticulated 
form  like  that  seen  in  lymphoid  tissue. 

Spindle    OeU    Sarcomas. — These  are  the  most  frequently  found 
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of  the  sarcomas,  and  conaiat  of  elongated  cells  with  distinct  oval  naci 
and  nucleoli.  The  cells  lie  close  t<^ther  in  parallel  rows  with  litt 
iaterveuing  substance,  and  sometimes  give  rise  to  a  fibrous  appeantoi 
until  they  have  been  teased  apart  to  show  their  characteristic  shap 
If  the  spindle  cells  are  small  the  growth  is  rather  hard  and  probab 
is  surrounded  by  a  capsule.  Although  it  will  recur  after  removal  ai 
will  spread  by  infiltration  of  surrounding  tissues,  it  has  little  disp 
sition  to  infect  the  internal  organs  and  possesses  much  less  malignant 
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than  the  large  spmdle  cell  \ariet>,  which  is  soft,  more  vascular,  ai 
exceedinglj  liable  to  gi\e  rise  to  distant  secondary  tumors.  Son) 
timeo  the  cells  arc  so  broad  a?-  to  be  really  oval  in  form.  The  smi 
cell-gro\rths  are  the  recurrent  hbroid  tumors  of  the  older  writers. 

\ngio-sarcom IS  are  tumors  in  which  the  vessels  determine  the  a 
nngemLUt  of  the  cells  The  walls  of  the  vessels  are  increased  marked 
by  a  cellular  infiltration,  and  these  thick-walled,  irregularly  plao 
vessels  give  the  appearance  on  section  of  an  alveolar  structure. 

Another  form  of  tumor  classed  with  the  sarcomas  is  the  end 
thelioiaa.  Itisderived  from  the  endothelium  lining  the  innersurfac 
of  serous  membranes.  These  tumors  occur  in  the  dura  and  p 
mater,  the  jwritoneum  and  the  pleura ;  and  shciw  histologically  e 
dothelioid  cells  and  cuboidal  or  cylindrical  cells.  They  have  a  va 
cular  struma. 

Sometimes  .ipindle-ccll  sarcomas  contain  pigment  gruniilcs  deiiosifa 
in  the  cells.  This  occurs  especially  when  tlie  tumor  arises  from 
tissue  containing  pigment,  as,  for  example,  the  choroid  coat  of  the  ej 
These  melanotic  sarcomas  are  very  liable  to  induce  seci>ndary  pi 
niented  growths  in  the  internal  organs,  and  arc,  therefore,  very  niali 
iiaiit,  even  if  they  have  less  disposition  to  local  extension  than  soi 
other  forms.  This  tumor  a  few  decades  ago  was  often  deiiominab 
black  cancer. 
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Calcareous  and  osseous  degeneration  occasioually  occurs ;  then  the 
term  osteoid  sarcoma  is  used.  This  is  verj-  different  from  the  beuign 
growth  called  osteoma. 

Qiant  Cell  or  Myeloid  Sarcomas. — These  tumors  usually  arise 
from  boue  and  especially  from  the  marrow.  They  contain  lai^ 
multinucleated  cells,  like  those  of  foetal  marrow,  associated  with 
spindle  cells,  and  show  little  substano'  between  the  cells.  The  nuclei 
of  the  myeloid  cells  contain  bright  nucleoli.  Myeloid  sarcomas  are 
usually  quite  hard,  may  be  vascular,  and  frequently  contain  cysts. 
When  they  grow  from  the  medullary  canal  the  bone  is  expanded 
before  them,  and  therefore  manipulation  of  the  tumor  may  cause  a 
crackling  noise.  They  frequently  occur  in  the  extremities  of  the  long 
bones  and  in  the  Jaws.  They  are  less  malignant  than  the  round  and 
the  spindle  cell  varieties  of  sarcoma. 

IV.    Tiimors  whose  general  type  is  that  of  epHhetiai  tissue, 

PapillomaB  or  Papillary  Tamors. 
These  growths  resemble,  and  are  usually,  hypertrophies  of  the  papillw 
of  the  part,  and  are  covered  by  the  variety  of  epithelium  which  belongs 
to  the  region.  They  seem  to  owe  their  origin  to  direct  inflammatory 
irritation,  and  are  of  slow  growth,  though  they  may  attain  considerable 
bulk  by  coalescence  of  several  smaller  masses.  When  the  epithelium 
is  abundant  enough  to  cover  the  numerous  papillse  and  fill  in  the  crevices 
between  them,  the  tumor  is  somewhat  smooth  ;  but  usually  the  various 
papillfe  and  their  branching  outgrowths  are  separate  and  give  the 
growth  a  ragged  or  cauliflower  appearance.  Papillary  tumors  occur 
upon  cutaneous,  mucous,  and  serous  surfaces,  and  present  characteristics 
depending  upon  location.     Sometimes  they  become  pedunculated  and 
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constitute  one  form  of  polyjwid  tumor.  Warts,  as  welt  as  many  horny 
growths  and  corns,  are  cutaneoui*  papillomas.  These  have  a  hardened 
epithelium,  except  when  kept  moist  as  soft  corns  are,  and  ]>ossess 
lunited  vascularity.  The  {>api]lary  tumors  found  about  muco-cutaneous 
junctions  and  upon  mucous  membranes  are  larger,  more  vascular  and 
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softer.  They  occur  especially  about  the  anus  and  genitals,  where  irritat 
ing  discharges  cause  their  appearance.  Papillomas  are  also  found  i 
the  bladder,  larynx,  etc.  Serous  papillomaB  occur  upon  the  synovu 
membrane  of  inflamed  joints.  The  soft  variety  of  papillary  tumor  ma 
become  the  seat  of  ulceration  or  hemorrhage.  Many  such  excrescenof 
about  the  anus  and  genitals  were  formerly  described  as  syphilitic,  bi 
they  have  no  specific  origin,  except  in  so  far  as  the  irritation  of  the  mt 
cous  membrane  may  in  some  cases  be  the  result  of  a  venereal  dischorgi 
Any  other  chronic  irritating  secretion  will  induce  similar  growths, 

A  papilloma  consists  of  a  projection  of  connective  tissue,  usuall 
quite  full  of  small  round  cells,  surrounding  a  loop  or  plexus  of  capi 
lanes  and  covered  by  a  layer  of  epithelium.  Papillary  tumors  ai 
benign,  having  the  epithelium  only  on  the  sur&ce,  and  not  distribute 
through  the  mass,  as  in  epitheliomas.  They  may  become  malignan 
however,  by  transformation  into  epithelioma.  Warts  of  a  pigmente 
kind  occur  frequently  in  the  aged.  They  should  not  be  irritated,  t 
they  may  thus  be  excited  to  assume  malignant  tendencies. 

Papillomas  on  mucous  surfaces  may  give  rise  to  hemorrhages ;  an 
in  the  bladder  and  urethra  may  obstruct  urinary  evacuation. 

Papillomas  should  be  treated  by  removal  with  caustics,  ligatures,  < 
excision.  Occasionally  the  hemorrhage  which  follows  excision  will  I 
severe.  Powdered  tannic  acid  smeared  over  the  bleeding  surface  is 
good  styptic,  especially  if  combined  with  pressure  for  an  hour  or  mon 

Adenomas  or  Olandnlar  Tumors. 

Glandular  tumors  consist  of  such  tissue  as  is  found  in  secretin 

Fig.  34. 
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glands,  such  as  the  simple  tubular  glands  of  the  mucous  memhram 
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and  the  compound,  or  racemose,  glands,  of  the  mamma  and  parotid ; 
but  the  tissue  is  not  capable  of  performing  function  as  a  gland.  They 
must  not  be  confounded  with  tumors  of  the  lymphatic  glands.  The 
tubular  adenoma  is  found  originating  from  mucous  membrane,  as  of 
the  vagina,  rectum,  stomach,  and  is  often  so  closely  allied  to  epithelioma 
that  a  distinction  is  well  nigh  impossible.  Racemose  adenomas  occur 
in  the  breast  especially,  and  are  often  associated  with  fibrous  and  sar- 
comatous tissue,  thus  forming  compound  tumors. 

Adenomas  are  of  slow  growth,  may  be  lobular  in  form,  are  quite 
firm  unless  undergoing  cystic  degeneration,  are  usually  surrounded  by 
a  capsule,  and,  when  uncomplicated  with  other  morbid  growths,  are 
benign.  They  sometimes  undergo,  in  places,  fatty  or  cheesy  trans- 
formation. Glandular  tumors  of  mucous  membrane  sometimes  become 
pendulous  and  thus  constitute  a  form  of  polypoid  tumor. 

Tubular  adenomas  show  under  the  microscope  tubules,  resembling 
the  follicles  of  the  intestines,  lined  with  epithelial  cells ;  racemose 
adenomas  exhibit  a  series  of  pockets,  or  acini,  lined  with  one  or  more 
rows  of  epithelium.  Between  the  acini  is  connective  tissue  in  varying 
quantity,  sometimes  containing  numerous  cells. 

True  adenoma  is  benign,  but  its  frequent  association  with  sarcoma, 
and  its  tendency  at  times  to  become  epitheliomatous,  render  its  extirpa- 
tion usually  desirable ;  especially  is  this  the  case  because  of  the  liability 
of  error  in  clinical  diagnosis. 

An  *Mntra-canalicular''  adeno-carcinoma  of  the  breast  has  recently 
interested  surgeons  a  good  deal,  because  of  the  attention  given  it  by 
Halsted,  of  Baltimore. 

Carcinomas. 

The  carcinomas  consist  of  a  fibroid  network  or  stroma  within  the 
meshes  or  alveoli  of  which  numerous  cells  of  an  epithelial  type 
(epithelioid  cells)  are  crowded  together  without  any  intermediate  sub- 
stance. A  carcinoma  may  be  readily  illustrated  by  a  piece  of 
sponge  (the  stroma)  within  the  cavities  (alveoli)  of  which  numerous 
grains  of  sand  (cells)  are  grouped.  A  sarcoma,  on  the  contrary, 
may  be  represented  by  a  quantity  or  mass  of  sand  of  which  the  grains 
(cells)  all  lie  closely  together  with  no  sponge  or  stroma  to  form  dis- 
tinct spaces  (alveoli)  for  their  reception. 

The  cells  of  carcinomas  are  about  five  times  as  large  as  a  red  blood 
corpuscle,  have  a  variety  of  shapes  on  account  of  their  mutual  pres- 
sure, possess  large  well-marked  nuclei  and  nucleoli,  and,  though  there 
is  no  intercellular  substance  between  the  cells,  have  some  fluid  filling 
the  spaces  between  them.  The  cells  frequently  show  molecules  of  fat 
within  them  due  to  fatty  degeneration,  and  indeed  the  cells  may  be 
entirely  destroyed,  so  that  only  the  free  nuclei  remain. 

It  must  be  borne  in  mind  that  similar  cells  are  seen  in  these  morbid 
growths  as  in  normal  tissues.  It  is  the  characteristic  arrangement  of 
the  cells,  the  variety  of  their  shape  and  the  stroma  that  distinguish 
carcinomas.     There  is  no  special  carcinoma  cell. 
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The  fibrous  network  or  stroma  of  carcinoma  is  a  more  or  less  fibri 
lated  structure  so  interlaced  as  to  leave  numerous  communicating  i 
regular  spaces  called  alveoli,  within  which  the  cells  already  describi 
are  imprisoned.  The  amount  of  stroma  varies  very  much  and  with  i 
abundance  the  hardness  of  the  tumor  increases.  The  stroma  sometime 
especially  if  of  rapid  development,  contains  in  its  own  structure  a  & 
cells.  In  the  stroma,  forming  as  it  does  the  walls  of  the  alveoli,  tl 
blood  vessels  ramify.  Hence  the  cells  of  carcinoma  are  separatt 
from  the  vessels  and  do  not  as  readily  as  in  sarcoma  enter  the  bloa 
current  and  cause  rapid  dissemination  of  the  growth.  The  lymphal 
vessels,  however,  which  accompany  the  blood  vessels  in  the  s^n 
open  into  the  alveoli,  and  thus  readily  allow  entrance  of  cells  into  ti 
lymphatic  stream.  This  accounts  for  the  early  involvement  of  ti 
neighboring  lymphatic  glands  in  cases  of  carcinoma,  and  its  more  ft 
quent  occurrence  than  in  sarcomas. 

Carcinoma  cells  originate  from  preexisting  epithelium,  and  therefo 
carcinomatous  growths  occur  only  where  epithelium  exists ;  as  in  t 
glands  and  cutaneous  and  mucous  structures. '  This  at  least  seems 
be  the  opinion  with  most  authority  in  its  favor.  After  a  time  t 
epithelial  cells  burst  through  the  epithelial  basement  membrane  ftt 
which  they  originated  and  thrust  themselves  among  other  tissw 
This  has  probably  given  rise  to  the  opinion  that  they  developed  fro 
other  than  epithelial  structures.  The  stroma  of  carcinoma  is  pari 
newly  developed  tissue  and  partly  the  previously  existent  connecti 
tissue  of  the  part. 

The  degenerative  process  occurring  most  frequently  in  carcii 
mas  is  fatty  transformation  which  is  always  observable  in  a  greater 
less  degree.  It  sometimes  converts  the  tumor  into  a  pulpy  ma 
Cystic  degeneration  sometimes  occurs.  Abscess  may,  though  rare 
occur. 

The  structure  and  clinical  characteristics  of  the  carcinomas  ha 
caused  their  division  into  these  varieties  : 

Acinous  Carcinoma : 

a.  Scirrhus,  or  Chronic  Carcinoma. 

b.  Encephaloid,  or  Acute  Carcinoma.  ^ 
Epithelial  Carcinoma  or  Epithelioma. 

a.  Squamous  Epithelioma. 

h.  Columnar  Cell  Epithelioma. 

Any  of  these  may  undergo  colloid  degeneration  and  become  the 
called  colloid  or  gelatiniform  carcinoma. 

The  clinical  characteristics  of  the  carcinomas  are  important.  Tl 
are  exceedingly  malignant,  though  epithelioma  is  usually  less 
than  encephaloid  and  scirrhus.  They  differ  from  sarcomas  in  tl 
they  generally  infect  the  neighboring  lymphatic  glands,  and  do  i 
produce  secondary  tumors  in  the  internal  viscera  until  after 
lymphatic  glands  in  the  vicinity  of  the  primary  growth  have  h 
affected  for  a  considerable  time.  Sarcomas,  on  the  other  hand,  rar 
involve  the  lymphatics,  but   rapidly  appear  in    the  viscera,  beca 
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of  their  dissemination  by  means  of  the  blood  vessels,  which  have 
thin  walls  and  ramify  among  the  cells  instead  of  running  in  a 
stroma. 

Epithelioma  much  less  rarely  reproduces  itself  in  the  viscera  than 
the  other  forms  of  carcinoma,  though  it  ulcerates  earlier.  It  usually, 
however,  infiltrates  the  adjacent  tissue  and  involves  the  neighboring 
glands.  The  more  rapid  and  the  more  vascular  a  carcinoma  is,  the 
greater  are  its  malignant  qualities  ;  hence,  encephaloid  may  be  consid- 
ered as  having  the  greatest  degree  of  malignancy.  The  secondary 
growths  produced  by  carcinomas  are  usually  of  the  same  variety  as 
the  primary  tumor.  If  a  carcinoma  is  incised,  a  comparatively  abun- 
dant whitish  juice  can  be  scraped  from  the  cut  surface.  This  consists 
of  the  fluid  and  cellular  elements  of  the  growth.  Ulceration,  some- 
times attended  by  hemorrhage,  is  of  frequent  occurrence  in  carci- 
nomatous disease.  Pain  of  a  darting  character  is  a  not  infrequent 
symptom. 

The  word  "cancer"  was  formerly  much  employed  to  designate 
malignant  growths.  This  was  before  the  days  of  accurate  pathological 
and  microscopic  investigation.  Now,  some  authors  attempt  to  limit 
the  term  to  the  class  carcinoma.  This  produces  an  unnecessary  con- 
fusion, for  "  cancer "  has  and  can  have  no  accepted  scientific  defini- 
tion. It  has  no  greater  etymological  value  in  the  scientific  surgery  of 
the  present  time  than  has  "  hives  "  in  dermatology,  or  "  amaurosis  "  in 
ophdialmology.  The  word,  therefore,  should  not  be  retained  in  sur- 
gical literature. 

Scirrhus ;  or  Chronic  or  Hard  Carcinoma  grows  very  slowly,  is 
very  hard,  is  apt  to  be  nodular,  seldom  attains  a  large  size,  and  occurs 
usually  in  rather  advanced  adult  life.  At  first  it  is  unconnected  with 
the  overlying  skin,  but  soon  becomes  attached  to  the  integument  and 
causes  puckering  and  retraction  thereof.  As  the  disease  advances  the 
lymphatic  nodes  in  the  vicinity  become  enlarged ;  and  ulceration  of  the 
skin  over  the  primary  growth  occurs,  producing  an  ulcer,  with  ragged 
and  nodulated  irregular  edges,  secreting  a  foul  mixture  of  pus  and 
blood.  The  pain  in  scirrhus,  when  present,  is  of  a  shooting  or  neu- 
ralgic character.  Scirrhus  is  most  frequent  in  the  female  manunary 
gland^  and  in  the  various  parts  of  the  alimentary  tract.  When  the 
internal  organs  are  involved  secondarily,  it  may  assume  the  form  of 
encephaloid.  Section  of  a  scirrhous  mass  causes  creaking  as  the  knife 
divides  the  hard  fibroid  tissue,  and  shows  a  whitish  shining  surface, 
usually  traversed  by  fibrous  lines  and  often  concave  on  account  of  con- 
tracting influences. 

Microscopic  examination  reveals  a  very  large  amount  of  stroma. 
This,  by  contraction  and  hardening,  finally  causes  atrophy  and 
disappearance  of  the  epithelial  cells  and  almost  obliterates  the 
alveoli.  Hence,  the  interior,  or  older  portion  of  a  scirrhoma,  ap- 
proximates in  appearance  fibrous  tissue,  while  the  exterior  or  newly 
developed  structure  shows  the  alveoli  and  the  groups  of  epithelioid 
cells. 
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Encephaloid  ;  or  Acute  or  Soft  Carcinoma. — This  morbid  growth 
is  soft,  having  tlie  cousiatence  of  brain  tisane,  and  grows  rapidly;  is 
very  vascular,  frequently  showing  large  veins  traversing  the  overlying 
integument,  and  when  it  ulcerates,  gives  rise  to  a  fungous  protrusion 
which  18  the  seat  of  hemorrhage.  Sometimes  pulsation  is  perceptible, 
(tn  account  of  the  numerous  lai^  arteries  in  its  structure.     Encepha- 
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loid  13  not  OS  fretjuent  a  grtnth  as  siirrhii-  and  it  is  iuund  usually  in 
the  viscera  as  a  secondar^  growth  following  a  primarj  scirrhus  of  ex- 
ternal parts  It  does  occur  howe\er  primanh  at  times  especially 
in  the  testicle  and  breast  Many  tumors  of  the  e^e  and  of  the 
bones  occumng  particularh  m  \oung  adults  or  children  formerly 
described  as  encephaloid  disease  are  now  recogiii7ed  as  sarcomas. 
On  mctioQ  encephaloid  tumors  shon  a  bram  like  pi]lp>  substance 
stained  by  blood  extras asiitioiH  and  sometimes  qntte  Huid  ftom  fatty 
degeneration 

Encephaloid  can  scarceU  be  deacribcil  as  an  entirely  distin  t  growth 
from  scirrhus  ;  but  its  softness,  its  greater  rajtidity  of  growth,  its  less 
amount  of  stroma  and  absence  of  contractile  tendencies,  its  vascularity, 
and  its  abundance  of  cells  rapidly  undergoing  fatty  degeneration  war- 
rant its  designation  by  a  separate  name. 

Under  the  microscope  the  observer  tinds  lai^  alveoli,  surrounded 
by  a  limited  amount  of  stroma  and  containing  rather  large  cells,  un- 
dergoing fatty  change,  accompanied  by  many  free  nuclei. 

Colloid;  or  Oelatinoua  Oarcinoma. — Colloid  carcinoma,  or  col- 
loma,  is  a  soft,  jelly-like  tumor,  occurring  most  frequently  in  connec- 
tion with  the  iwritonenni,  intestines  and  stomach.  It  is  a  i-oUoid  or 
mucoid  degeneration  of  !-cirrlius,cuccplialoid  or  epithelioma.     Lijiomas, 
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chondromas,  myxomas,  sarcomas  and  other  growths  undergoing  change 
of  a  colloid  or  mucoid  character  may  be  mistaken  clinically  for  colloid 


The  neoplasm  has  still  less  stroma  than  encepbaloma  and  the  alveoli 
are  large  and  very  distinct,  because  of  their  distention  with  a  mucilag- 
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inous  or  glue-Hkc  material.  This  colloid  substance  is  transparent  and 
colorless,  or  sometimes  yellowish,  and  for  the  most  part  structureless, 
though  a  few  epithelioid  cells  are  seen.  These  cells  are  lai^  and  dis- 
tended with  the  gelatinous  material  similar  to  that  surrounding  them. 
At  times  tbey  differ  tittle  from  ordinary  carcinoma  cells.  Sometimes 
they  have  a  lamellar  surface. 

Epithelioma,  or  Skin  Carcinoma.     SquamouH   Variefi/. — This  is 
a  more  distinct  variety  of  carcinoma  than  the  others,  though  it  does, 
at   times,   approach   soirrhus   in    its 
characteristics.     It  usually  occurs  at  p^^  3^ 

a  muco-cutaneous  junction  such  as 
the  lip,  eyelid,  ala  of  the  nose,  anus, 
and  prepuce ;  and  apjtears  first  as  a 
small  nodule  under  the  skin  or  as  a 
scab  or  an  ulcerated  abnision  or  fis- 
sure. It  not  infrequently  arises  at 
the  situation  of  moles  or  warts.  The 
tumor  is  quite  firm  and  shows  on  sec- 
tion a  whitish  granular  surface  trav- 
ersed by  fibrous  bauds,  from  which  a 

thick,  curdy   material,    like   sebum,  EpLiiiciiom*.   <fot.) 

can  be  pressed.     The  epithelial  nests, 

to  be  described,  can  often  be  seen.  Epithelioma  is  rare  in  young  per- 
sons ;    soon  exhibits   ulcerative  action,   though  of   somewhat    slow 
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pn^ress ;  commonly  implicates  the  lymphatic  nodes  but  does-  not 
oflen  infect  the  viscera ;  and  is  traceable  to  traumatic  irritation  of  the 
muco-cutancous  tissues  more  frequently  than  the  other  carciuomas. 

The  cells  of  ordinary  epithelioma  resemble  the  squamous  epithelium 
of  skia  and  mucous  membrane,  and  contain  one  or  more  nuclei.  They 
may  be  flattened  by  pressure,  hut  have  not  the  varied  shape  of  Hit 
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other  carcinomatous  cells,  nor  do  tlie\  so  readdy  assume  degenerative 
changes  of  a  fatty  kind  Thej  are  grouped  in  the  aheoli  of  thi 
stroma,  sometimes,  as  tubular  prolongations  or  plugs,  and  tend  to  forn 
neyts  or  "  pearls  "  formed  of  concentric  la^  ers  of  flattened  cells,  whicl 
resemble  the  structure  of  an  onion  These  epithelial  globes  or  nesb 
are  very  characteristic  of  epithelioma,  though  not  essential.  The; 
grow  down  from  the  surface  into  the  hmph  spaces  of  the  connectivt 
tissue  like  nails  or  plugs.  They  merely  signify  that  there  is  a  rapit 
growth  of  squamous  epithelium  and  may  occur  in  epidermic  structure 
not  carcinomatous. 

The  stroma  ia  rarely  bo  markedly  alveolar  as  in  the  other  member, 
of  the  carcinoma  group,  and  may  be  quite  limited  in  amount.  It  1 
represented  by  a  fibrous-like  tissue  or  by  a  tissue  filled  with  emal 
round  cells  surrounding  the  epithelial  nests.  Rodent  ulcer  is  a  forn 
of  epithelioma. 

Oolunmar  Variety,  or  Cylindroma. — When  epithelioma  occurs  it 
the  intestinal  tract  the  cells  are  of  the  columnar  or  cylindrical  variet; 
found  in  the  mucous  glands  of  these  parts,  appear  in  more  distinc 
alveoli,  and  usually  do  not  form  concentric  nests.  The  growth  closel; 
resembles  adenoma. 

Epitheliomaoriginatesfromtheepitlieliumof  the  skin,  mucous  mem 
branes,  and  glands ;  and  then  the  proliferation  of  epithelium  which  oc 
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curs  causes  invasion  of  the  adjacent  structures,  whether  they  be  con- 
nective tissue,  muscle,  or  bone.  It  is  the  presence  of  epithelium  in 
these  unusual  localities  that  is  the  esi^nce  of  the  morbid  growth.  Ro- 
dent ulcer  is  a  form  of  epithelioma. 

V.  Tamora  coTi^dtng  of  a  eae  rcith  conteftit  (e-i/stomas,  or  cystic  tumorii), 
and  fercUomas. 

Oystlc  Tumors. — A  cavity  separated  from  neighboring  tissues  by  a 
sac  wall  aud  haviug  fluid,  semi-solid,  or  soft  contents  is  called  a  cyst 
or  cystic  tumor.  Most  cysts,  however,  are  not  properly  classed  as 
tumors ;  but  it  is  convenient  to  consider  all  of  them  together. 

Such  tumors  may  result  from  the  development  of  a  sac-like  cavity 
in  tissues  where  no  sac  or  cyst  previously  existed.  These  are  true  tu- 
mors or  morbid  growths,  and  arc  due  to  softening  of  structure,  as  oc- 
curs in  tatty  and  mucoid  degeneration ;  to  separation  of  connective 
tissue  by  a  secretion  or  deposition  of  fluid,  as  sen)us  and  blood  cysts  ; 
and  to  the  development  of  a  sac  around  foreign  bo<lies  and  parasites. 
In  all  these  cases  condensation  and  irritative  development  of  connec- 
tive tissue  lead  to  the  formation  of  a  circumscribing  capsule  or  sac  wall. 

Cysts  are  more  frequently  developed  by  slow 
accumulations  within  a  dilation  of  a  preexists 
ing  cavity  or  duct.  These  are  not  true  tumors, 
but  are  usually  conveniently  considered  as  such 
in  connection  with  the  form  just  mentioned. 
The  contents  are  the  natural  products  or  secre- 
tions of  the  part,  more  or  less  altered  by  the 
changed  conditions  to  which  they  are  subjected. 
Such  cysts  are  developed  when  the  duct  of  a 
secretory  gland  becomes  occluded,  as  is  the  case 
in  sebaceous,  mucous,  salivary  and  other  reten- 
tion cysts ;  when  a  ductless  cavity  secretes 
more  fluid  than  the  absorbents  can  remove,  as 
in  hydrocele,  bunion,  and  bursal  tumors  ;  when 
the  blood  is  poured  into  a  cavity,  as  in  hiema- 

tOCeleS.  Hydrocele  of -«!.. 

The  wall  of  a  cyst  may  be  thick  or  thin,  tough  or  friable,  slightly  or 
firmly  adherent  to  surrounding  tissues,  and  is  developeil  by  condensa- 
tion and  new  growth  of  the  circumscribing  connective  tissue.  In  the 
second  variety  of  cystic  tumors  the  wall  presents  the  features  of  the 
gland  or  membrane  from  which  it  was  developed,  and  has  a  similar 
epithelial  lining.  Cysts  may  contain  serum,  saliva,  milk,  semen,  sebum, 
blood,  and  other  materials,  and  often  take  their  name  from  the  contents. 

The  hydatid  cyst  is  a  peculiar  tumor  due  to  the  presence  in  the  tis- 
sues of  a  parasite.  This  parasite  is  the  undeveloped  t^nia  eehlnococ- 
cas,  which  infests  animals  of  the  canine  family  but  never  progresses  to 
full  maturity  in  the  human  subject.  The  ovum  having  been  intro- 
daced  with  food  into  the  human  system,  develops  as  far  as  its  cystic 
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stage.  The  irritation  due  to  the  parasite  in  the  tissues  causes  the 
formation  of  a  sac  or  cyst  wall  from  the  surrounding  parts :  within 
this  lies  the  parasite^  which  is  itself  a  distended  sac  without  any  head, 
hence  called  an  acephalo-cyst.  It  contains  a  transparent^  non-albu- 
minous or  almost  non-albuminous  liquid  of  low  specific  gravity,  in 
which  are  floating  heads  or  the  booklets  belonging  to  the  heads  of  this 
form  of  worm.  These  heads  are  called  echinococci.  The  echinooocci 
may  be  adherent  to  the  inner  wall  of  the  bladder-like  parasites. 
Hydatid  tumors  occur  most  frequently  in  the  liver,  lungs,  muscles, 
and  subcutaneous  tissue. 

Various  changes  occur  in  cystic  tumors.  Thus,  the  contents  may 
become  inspissated,  fatty,  or  calcareous,  and  the  wall  may  calcify, 
ossify,  or  even  undergo  cystic  or  other  degenerations.  Sometimes 
inflammation  of  the  tumor  supervenes,  which  leads  to  suppuration, 
discharge,  or  absor|)tion  of  the  contents  and  cure  by  granulation.  Oc- 
casionally, instead  of  cicatrization  occurring,  a  foul  chronic  ulcer  is  leflb. 

A  cystic  tumor  with  one  cavity  is  called  simple  or  unilocular ;  one 
with  several  cavities,  compound  or  multilocular.  It  must  be  remem- 
bered that  many  of  the  tumors  previously  described  may  undergo 
cystic  degeneration  by  mucoid  or  fatty  change  taking  place  in  their 
interior. 

The  treatment  of  cystomas  consists  in  their  removal  or  their  oblit- 
eration by  evacuation  of  contents  and  destruction  of  cyst  walls.  True 
cystomas  are  benign,  but  may,  as  other  benign  gro\\'ths,  cause  death 
by  their  situation  and  size.  If  they  are  excised  every  portion  of  the 
cyst  wall  must  be  removed,  lest  the  part  remaining  become  the  starting 
point  for  a  similar  tumor.  Cystic  sarcomas  and  other  tumors  that 
have  undergone  cystic  degeneration  must  be  treated  as  growths  of  their 
own  class. 

Obliteration  of  cysts  may  be  accomplished  by  tapping,  internal  scari- 
fication, injection,  and  incision.  If  the  contained  fluid  is  not  viscid  it 
may  be  withdrawn  with  a  trocar  or  aspirator ;  this  causes  collapse  ol 
the  sac.  Usually  the  cyst  refills,  but  occasionally  the  irritation  result- 
ing from  the  puncture  is  sufficient  to  cause  plastic  inflammation  of  the 
interior  of  the  cvst  and  adhesion  of  the  walls.  Thus,  obliteration  oi 
the  cavity  and  cure  result.  The  cure  may  at  times  be  accomplished 
by  scarifying  the  internal  surface  of  the  cyst  wall  with  a  tenotome  oi 
long  needle  thrust  into  it  at  one  or  at  several  points  without  evacuating 
the  fluid  ;  which  escapes  into  the  surrounding  tissues  and  is  absorbed 
or  undergoes  absorption  during  the  progress  of  the  resulting  inflam- 
mation. This  method  is  quite  satisfactory  in  treating  hydrocele  ir 
infants.  Multiple  puncture  and  abrasion  of  the  vaginal  tunic  with  jj 
needle  seldom  fail  to  cure  such  cases.  When  tapping  or  scarifieatioi] 
fails  to  induce  obliteration  of  cysts  with  liquid  contents,  it  become^ 
necessary  to  inject  into  the  cavity  some  irritating  fluid  to  set  up  inflam- 
mation of  a  plastic  grade.  The  best  agent  is  carbolic  acid  liquefied  b\ 
moderate  heat  or  a  few  drops  of  water  or  glycerine.  Tincture  of  iodine 
wine,  and  other  irritating  and  astringent  solutions  may  be  employed 
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The  quantity  should  vary  from  twenty  minims  to  a  fluidrachm,  accord- 
ing to  the  size  of  the  tumor,  and  should  be  left  within  the  cyst  cavity. 

Cysts  with  thick  cheesy  contents,  if  not  excised,  should  be  split 
open.  The  surgeon  must  then  scrape  out  the  contents,  and,  if  he  does 
not  remove  the  cyst  wall,  he  must  mop  the  interior  of  the  sac  with 
strong  carbolic  acid  or  some  strong  astringent  or  cauterizing  applica- 
tion, and  leave  the  wound  open  to  granulate.  This  destroys  the  se- 
creting surface  of  the  wall  and  sets  up  inflammation,  which,  by  means 
of  the  granulating  process,  causes  the  wound  to  heal  and  the  cyst  to 
become  obliterated. 

Teratoma  or  Congenital  Blixed  Tumors  are  due  to  the  inclusion 
and  imperfect  development  of  one  foetus  in  another  or  the  abnormal 
development  of  the  single  foetus.  All  the  tissues  may  be  found  in 
these  tumors,  making  mixed  tumors  of  a  most  complex  character. 
The  chief  site  is  in  the  sacral  region  and  about  the  head ;  but  they 
occur  elsewhere.  They  may  be  small  at  birth  and  subsequently  en- 
large. Dermoid  cysts  and  cystic  growths  containing  structures  of  an 
epithelial  character,  such  as  skin,  teeth  and  hair  belong  to  the  group 
of  teratomas. 


CHAPTER  VIII. 

SHOCK,   FAT   EMBOLISM  AND  WOUNDS. 

SHOOK. 

Definition. — The  constitutional  symptoms  that  immediately  follow 
the  receipt  of  a  wound  or  injury,  if  it  be  sufficient  to  induce  general 
disturbance,  are  grouped  under  the  head  of  shock  or  collapse.  Subse- 
quently the  general  symptoms  pertaining  to  inflammation,  sepsis  or  fat 
embolism  may  arise.  Cases  of  so-called  delayed  shock  are  doubtless 
instances  of  fat  embolism,  sapriemia,  septicaemia,  or  other  imperfectly 
understood  conditions. 

Symptoms. — Slight  shock  is  shown  by  pallor  of  the  skin,  a  sense 
of  giddiness  and  nausea,  and  a  feeling  of  approaching  unconsciousness. 
This  is  but  temporarj-,  and  reaction  or  return  to  the  physiological  con- 
dition quickly  occurs.  When  severe  shock  is  present  there  is  great 
depression,  exhibited  by  muscular  relaxation,  pallid  and  shrunken  fea- 
tures, a  languid  and  bewildered  expression,  clammy  sweating,  a  fre- 
quent and  perhaps  intermittent  pulse  which  sometimes,  it  is  said,  may 
be  slow,  shallow  and  gasping  respiration,  a  lowered  bodily  temperature 
varying  from  one-third  of  a  degree  to  two  or  three  degrees  below 
normal,  and  nausea  and  vomiting.  Usually  the  mind  is  clear  or  at 
most  only  slightly  affected  by  aberrations  of  the  special  senses.  H 
grave  symptoms  of  shock  continue  the  patient  dies  in  a  few  hours 
from  cardiac  failure.  In  sudden  death  the  heart  may  be  spasmodically 
contracted,  but  oftener  perhaps,  the  right  cavities  and  venous  trunks 
are  engorged  with  blood. 

Recovery  from  shock  takes  place  by  the  depression  stage  being  fol- 
lowed by  reaction,  which  is  evidenced  by  increasing  power  and  slowing 
of  the  pulse,  by  a  healthier  hue  of  skin,  a  rise  in  temperature,  and  a 
disposition  on  the  part  of  the  patient  to  change  his  posture.  Reaction 
may  be  inordinate  and  pass  across  the  health  line  to  the  domain  ol 
constitutional  over-action,  when  symptoms  akin  to  asthenic  inflamma- 
tory fever  occur.  It  is  usually  preferable,  however,  to  have  an  excess 
rather  than  a  deficiency  of  reaction,  since  it  is  easier  to  control  force 
than  to  create  it ;  but  the  condition  of  excitability,  coupled  with  pros- 
tration, must  not  be  mistaken  for  excessive  reaction.  The  time  at 
which  reaction  occurs  depends  on  the  nature  of  the  injur}^  and  the  re- 
cuperative force  of  the  individual,  and  varies  from  minutes  to  hours. 

The  degree  of  shock  varies  with  the  severity  of  the  injury  and  the 
impressibility  of  the  patient.  The  greater  the  extent  of  the  injury 
and  the  more  important  the  structures  involved,  the  more  profound  in 
a  given  patient  will  be  the  shock.  On  the  other  hiind,  however,  ar 
impressible  person  will  show  great  shock  upon  the  receipt  of  a  trivial 
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wound,  while  a  much  more  serious  lesion  in  another  man  will  be  ac- 
companied by  little  shock.  Shock  is  greater  in  injuries  of  the  trunk 
than  of  the  extremities,  and  in  wounds  of  the  abdomen  than  in  those 
of  the  chest.  In  estimating  the  degree  of  shock  and  in  diagnosticat- 
ing the  condition  itself  the  surgeon  must  remember  that  direct  injury 
to  nerve  centers,  hemorrhage,  fat  embolism,  rapid  septicaemia,  abstrac- 
tion of  heat  from  internal  viscera  and  fright  are  liable  to  simulate  or 
increase  the  symptoms  of  shock.  The  heart  and  kidneys  should 
always  be  examined  prior  to  operations,  because  chronic  disease  of 
these  organs  increases  the  severity  of  the  shock  of  operation. 

The  pathological  condition  causing  the  symptoms  termed  shock  lies 
in  the  sympathetic  nervous  system,  and  is  probably  a  paralysis  of  the 
vaso-motor  center  in  the  medulla  oblongata,  produced  by  the  violent 
disturbance  of  the  sensory  nerves.  The  perturbation  of  the  vaso- 
motor nerves  produces  a  diminution  in  the  tone  of  the  walls  of  the 
blood  vessels.  This  is  especially  the  case  in  the  arteries,  hence  the 
speed  of  the  current  is  deficient,  and  the  blood  is  unequally  distributed 
and  accumulates  especially  in  the  veins.  The  abdominal  veins  are 
particularly  the  seat  of  unusual  blood  accumulation.  The  lowered 
temperature,  the  pallor  and  the  concomitant  symptoms  exhibited  in 
shock  are  explainable  by  the  pathological  condition. 

Treatment. — If  the  symptoms  are  slight,  a  drink  of  [water  and 
fanning  the  face  are  sufficient  treatment.  In  severe  shock  perfect 
quiet  of  mind  and  body  in  the  recumbent  position  and  heat  to  keep  up 
the  bodily  temperature  are  the  most  important  requisites.  Cardiac 
stimulants  and  food  are  then  demanded  in  the  majority  of  cases.  Heat, 
frictions  and  artificial  respiration  will  be  well  calculated  to  distribute 
the  blood  engorging  the  viscera.  Heat  is  to  be  maintained  by  warm 
rooms,  blankets,  bottles  or  rubber  bags  filled  with  hot  water,  hot  water 
enemas,  or  by  the  hot  bath  in  which  the  temperature  is  raised  from 
98°  to  110°  F.  Elevation  of  the  foot  of  the  bed  so  as  to  increase  by 
gravity  the  amount  of  blood  in  the  brain  and  lessen  tJiat  in  the  ab- 
dominal veins  is  a  valuable  adjunct.  If  this  produces  blueness  of  the 
face,  the  patient  should  be  restored  to  the  horizontal  posture.  Band- 
ages applied  to  the  four  extremities  from  the  fingers  and  toes  up  to  the 
trunk  may  have  a  similar  action  to  that  produced  by  elevating  the  foot 
of  the  bed.  Rubbing  the  surface  of  the  limbs  and  body,  the  appli- 
cation of  mustard  piasters  to  the  abdomen  and  thighs,  and  the  use  of 
electricity  may  aid  in  distributing  the  blood.  A  small  amount 
(fS  8S-f3  ij)  of  stimulant  in  the  form  of  brandy  or  whisky,  may  be 
administered  ;  but  it  should  be  remembered  that  many  injured  persons 
have  been  given  alcoholic  stimulants  by  the  bystanders  before  the  sur- 
geon^s  arrival,  or  have  taken  it  as  a  beverage  before  the  accident. 
Overdosing  with  such  remedies  produces  depression.  Small  amounts 
of  coffee,  beef-tea  or  milk  should  also  be  given  at  intervals,  but  here, 
as  in  the  case  of  alcohol,  large  amounts  lying  unabsorbed  in  the  stomach 
do  harm  and  may  induce  vomiting.  Hot  coffee  administered  by  the 
rectum  is  valuable. 
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The  pulse  is  the  indication  to  guide  the  attendant.  If  it  increases 
in  force  and  diminishes  in  rapidity  reaction  has  begun.  Time  is  then 
required  ;  reaction  from  severe  shock  may  extend  over  six,  twelve,  or 
twenty-four  hours.  The  drugs  employed  in  the  management  of 
shock  are  strychnia  (gr.  ■^)  morphia  (gr.  J— J),  tincture  of  digitalis 
(n\,  xx-f^ss),  carbonate  of  ammonium  (gr.  v-xx),  atropia  (gr.  ^^f-j^) 
nitroglycerine  (gr.  y^^p-gr.  ^)  any  of  which  may  be  given  hypoder- 
mically ;  and  quinia  (gr.  v-xx),  best  given  by  the  mouth  or  rectum. 
Ether  in  half-drachm  doses  may  be  given  subcutaneously.  Amyl 
nitrite  may  be  of  service  by  inhalation. 

Transfusion  of  a  pint  or  a  quart  of  warm  sterile  salt  solution 
(about  gr.  iij  to  fjy)  into  a  vein  of  the  arm  or  thigh,  or  its  injection  into 
the  subcutaneous  tissue  of  the  chest  or  thigh  may  aid  in  reestablishing 
the  circulation  and  take  the  place  of  blood  lost  by  the  wound.  The 
temperature  of  the  salt  solution  should  be  100°  to  105°  F. 

When  operations  are  necessary  after  injuries  inducing  severe  shock, 
the  surgeon  should  wait,  as  a  rule,  until  reaction  has  begun,  since 
there  is  then  less  danger  of  causing  dangerous  depression  from  the 
ansesthesia  and  incidental  bleeding.  There  may  be  exceptions  to  this 
rule.  They  are  rare.  The  damaged  tissue  should  be  dressed  with 
antiseptic  solutions,  after  attention  has  been  given  to  the  traumatic 
hemorrhage ;  and  the  surgeon  should  then  wait  for  reaction  to  at  least 
begin. 

The  shock  after  operations  is  often  excessive  because  the  surgeon 
has  been  too  slow  in  his  operative  work,  has  exposed  the  patient  tc 
cold  air,  has  reduced  the  patient's  temperature  by  wet  dressings  and 
irrigation,  or  has  depressed  him  by  prolonged  anaesthesia. 


FAT   EMBOLISM. 

Plugging  of  the  capillaries  of  lungs,  brain,  kidneys  or  other  organe 
with  minute  drops  of  fiit,  set  free  by  injuries,  causes  symptoms  some- 
what like  shock.  It  is  quite  a  common  occurrence  after  open  frac- 
tures, lacerations  of  fatty  tissue,  acute  osteomyelitis  and  rupture  oi 
the  liver.  The  fat  droplets  are  absorbed  or  pressed  into  the  veim 
and  are  carried  to  the  heart.  Thence  they  go  to  the  lungs  where 
they  may  produce  fatty  infarcts.  If  they  get  through  the  lung  cap- 
illaries they  may  plug  the  vessels  in  the  brain  or  kidneys  and  ap- 
pear as  fat  floating  on  the  surface  of  the  urine.  The  chief  danger, 
for  death  may  follow  fat  embolism,  is  asphyxia  from  choking  of  th( 
pulmonary  capillaries.  The  symptoms  are  pallor,  followed  by  cya- 
nosis, rapid  breathing,  and  weak,  frequent  and  irregular  pulse,  with- 
out special  temperature  disturbance.  These  symptoms  occur  from  one 
to  three  days  subsequent  to  the  causative  lesion  and  disappear  in  about 
two  davs,  if  death  does  not  occur. 

The  occurrence  at  a  later  date  than  shock,  the  cyanosis,  the  inter- 
ference with  respiration  and  the  fat  in  the  urine  serve  to  distinguish 


the  cotvlitioa  from  shock.     Treatment  consists  in  giving  the  heart 
power  to  pmnp  the  fat  through  the  lungs,  by  alcohol,  strychnia  and 


di^talis,  and  keeping  the  injured  parts  quiet  that  no  more  fat  be  ab- 
sorbed.    Inhalations  of  oxygen  may  do  good. 

WO0WI>8. 

Dsflnitioii. — A  wound  is  a  sudden  and  recent  solution  of  continuity 
of  the  soft  parts  caused  by  mechanical  violence.  A  solution  of  contin- 
uity of  such  tissues  produced  slowly  by  mechanical  pressure  or  violence, 
or  by  inflammation  idiopathically  is  an  ulcer;  a  solution  of  continuity 
of  bone  is  called  a  fracture ;  hence,  the  term  wound  gives  the  idea  of 
sadden  violence  to  the  soft  tissues  of  the  body.  The  mechanical  vio- 
leuoe  is  usually  directed  from  without,  but  it  may  arise  from  within, 
as  is  the  case  when  wounds  are  produced  by  muscular  efforts  or  by  the 
projection  of  fragments  of  bone  in  fractures. 

Varieties. — Wounds  are  either  freely  exposed  to  the  external  air, 
when  they  are  called  open  wounds ;  or  are  protected  from  such  ex- 
posure by  the  more  or  loss  perfect  integrity  of  the  skin,  when  the  term 
subcutaneous,  or  closed,  is  applied.  A  wound  communicating  with 
the  air  by  a  small  cutaneous  opening  may  still  be  considered  a  subcu- 
taneous wound ;  as  are  al.'^  M'oun<ls  beneath  the  mucous  membranes,  - 
though  the  term,  in  this  instance,  is  a  misnomer. 

Wounds  may  be  classified  uuder  four  heads  :  1.  Contused,  or  those 
in  which  the  injury  consists  in  a  crushing  or  bruising  of  the  parts, 
with  or  without  rupture  of  the  integument.  2.  Incised,  or  those  in 
which  the  tissues  are  divided  cleanly  or  cut,  as  by  a  sharp  knife,  and 
io  which  the  length  of  the  wound  greatly  exceeds  its  depth,  3.  Punc- 
tured, or  those  in  which  a  wound  is  made  by  a  jKiinted  instrument 
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and  in  which  the  depth  exceeds  the  length.  4.  Lacerated,  or  those  i 
which  the  structures  are  torn  apart  giving  therefore  irregular  edge 
to  the  wound.  All  wounds  are  referable  to  one  of  these  groups,  thoug! 
they  may  possess  additional  characteristics :  thus,  any  wound  infecte 
with  a  specific  poison  becomes  a  poisoned  wound ;  if  the  vulneratin 
body  enters  a  cavity,  as  the  chest  or  a  joint,  a  penetrating  wound  n 
suits ;  and  missiles  thrown  by  the  explosive  force  of  gunpowder  pre 
duce  contused  or  lacerated  injuries,  called  gunshot  wounds. 

Symptoms. — Contused  M'oimds  are  produced  by  blows  or  by  sudde 
forcible  contact  with  surfaces  that  have  no  sharp  edges.  The  typici 
contused  wound  is  the  ordinary  bruise  or  contusion  in  which  there  is  n 
laceration  of  the  skin ;  ordinarily,  however,  contused  wounds  are  lai 
erated  wounds  in  which  the  bruising  is  a  more  prominent  feature  tha 
the  laceration.  A  simple  bruise  or  contusion  is  really  a  contuse 
wound,  because  there  is  a  solution  of  continuity  of  the  subcutaneoi 
tissues  in  all  such  cases.  Contused  wounds  may  involve  the  skin  an 
superficial  fascia  only,  or  may  extend  also  to  the  muscles  and  dec 
structures.  In  persons  with  a  great  deal  of  subcutaneous  fat  a  sligl 
degree  of  pressure,  as  from  a  pinch  mth  the  fingers,  will  cause  a  dL 
tinct  bruise,  because  the  vessels  are  so  readily  ruptured.  The  charat 
teristics  of  this  class  of  wounds  are  dull  \mr\  or  numbness,  a  black  an 
blue  color  at  the  seat  of  injury  due  to  extravasation  of  blood  from  tl 
ruptured  capillary  vessels,  some  swelling  from  effused  serum,  little  < 
no  hemorrhage  from  any  accompanying  laceration  of  the  skin  that  ms 
exist,  and  a  tendency,  if  the  contusion  be  severe,  to  the  production  t 
abscess  and  gangrene.  Abscess  and  gangrene  result  because  a  place  « 
least  resistance  is  produced  in  the  injured  tissues  and  because  the  oe 
lular  vitality  is  impaired,  thus  giving  opportunity  for  bacterial  actioi 

When  structures  are  divided  by  a  keen  instrument  and  the  lengl 
of  the  wound  is  a  more  conspicuous  feature  than  its  depth  the  ter 
incision  or  incised  wound  is  employed.  Incised  wounds  are  chara* 
terized  by  acute  pain  and  hemorrhage,  a  tendency  to  retraction  < 
gaping  of  the  edges,  and  rapid  cicatrization.  These  features  vary,  - 
course,  with  the  locality  and  extent  of  the  injury.  The  bleedir 
washes  away  bacteria  and  tends  to  keep  the  wound  aseptic,  hence  tl 
rapid  healing  often  seen. 

Punctured  wounds  are  those  inflicted  by  a  pointed  instrument  pier 
ing  the  tissues,  and  hence  they  are  remarkable  for  depth  rather  thf 
for  linear  extent.  A  wound  one  inch  long  and  a  half  inch  deep  ma( 
by  a  knife  is  an  incised  wound  ;  one  of  similar  extent,  but  three  inch 
deep,  is  a  punctured  wound.  Punctured  wounds  vary  according  : 
they  are  made  with  dull  or  sharp  pointed  instruments ;  in  the  form 
case  they  resemble  lacerations,  in  the  latter  incisions.  As  a  rule,  ho^ 
ever,  it  may  be  said  that  punctures  are  accompanied  by  great  pain  ai 
slight  hemorrhage.  They  are  especially  liable  to  l>e  followed  by  seve 
inflammation,  because  they  are  not  likely  to  be  as  free  from  bacter 
as  those  wounds  which  bleed  profusely  and  which  are  readily  cleanse 

Wounds  produced  by  disruption  or  tearing  asunder  of  the  tissu 


cemed  lacerations  or  lacerated  wounds,  and  are  frequently  accom- 
pauied  by  contusion  of  the  parts.  In  fai^t,  a  force  which  causes  crush- 
ing of  the  tissues  without  much  tearing  of  the  integument,  gives  rise 
to  a  contused  ivound,  while  the  same  force  si>  applied  as  freely  to 
rupture  the  skin  as  well  as  underlying  structures  is  said  to  cause  a 
laceration.  Lacerations  are  distinguished  by  irregular  ja^ed  edges, 
moderate  pain,  slight  hemorrhage,  little  gaping,  a  tendency  to  suppura- 
tion and  alougliing  of  the  edges,  and  slow  cicatrization.  These  features 
depend  upon  the  method  of  injury,  for  it  is  the  tearing  and  t^risting 
of  the  vessels  and  nerves  that  prevent  bleeding  and  acute  pain,  and 
the  devitalization  and  irregularity  of  the  torn  edges  that  occasion 
sloughing,  favor  microbic  infection,  and  prevent  rapid  healing, 

Bepair. — All  wounds,  large  or  small,  ojien  or  cutaneous,  incised  or 
punctured,  contused  or  laei'rattd,  in  soft  tissues  or  hard,  heal  by  re[>ara- 
tive  jirocesses  similar  tii  those  which  are  seen  in  inflammation ;  for, 
after  all,  that  which  is  termed  iuflammatiou  is  nature's  effort  to  rejiair 
—damaged  tissues  or  to  prevent  their  further  injury. 


When  the  wound  is  of  such  a  character  that  accurate  adjustment  of 
the  several  [tissues  can  lje  and  is  accomplished,  a  reparative  effort 
merely  sufficient  to  supply  a  small  amount  of  fibrine  or  lymph  super- 
venes. This  fibrine  glues  the  parts  together,  and  then  becomes  changed 
into  granulation  tissue  and  finally  into  connective  tissue,  or  scar,  anal- 
ogous to  the  original  structures.     Thus  is  repaired  the  breach  of  con- 
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tinuity.  This  method  of  union  is  union  by  first  intention,  or  fibrinoi 
repair.  It  occurs  when  no  foreign  body,  clotted  blood  or  undi 
amount  of  transudation  prevents  accurate  approximation,  and  whc 
the  parts  are  kept  quiet  and  the  patient's  tissues  are  in  a  healthy  ooi 
dition  and  free  from  microbic  infection  or  other  irritation.  By  th 
mode  are  repaired  subcutaneous  and  other  aseptic  wounds. 

When  there  is  a  loss  of  substance  or  an  irregularity  of  the  edges  < 
the  wound,  the  space  or  chasm,  due  to  the  injury  or  to  the  destructic 
of  the  ragged  edges  by  sloughing,  is  gradually  covered  and  more  or  le 
filled  up  with  minute  granular  bodies  of  a  pink  color  called  granul 
tions.  These  are  formed  from  lymph,  capillary  loops  and  indiffere] 
cells  in  the  same  way  as  the  uniting  band  in  cases  of  union  by  first  ii 
tention.  If  the  wound  is  kept  aseptic  there  will  be  no  suppuration  ai 
epithelial  formation  will  occur  when  the  granulation  tissue  has  filL 
up  or  nearly  filled  up  the  cavity.  In  the  meantime  there  will  be 
serous  exudate  from  the  surface  of  the  granulations.  It  is  difficult 
keep  pyogenic  organisms  away  from  such  wounds  when  large,  ai 
superficial  suppuration  is  not  unusual.  Absolute  asepsis  should  be  a 
tempted  always. 

The  granulations  have  absorbent  power  and  are  gradually  convert 
into  a  bluish-white  connective  tissue,  called  the  cicatrix,  which  ooc 
pies  the  situation  of  the  wound  and  assumes  characteristics  similar  1 
though  not  identical  with,  the  structures  injured.     This  method 
union  by  second  intention  or  granulation.     It  is  the  only  means  I 
which  healing  of  wounds  can  occur  if  union  by  first  intention  fails 
take  place.    It  is  apt  to  occur  in  contused  and  lacerated  wounds,  unle 
they  are  subcutaneous  or  have  their  devitalized  edges  trimmed  off,  a 
rendered  aseptic  and  are  accurately  approximated.     Other  varieties 
healing  have  been  described,  but  they  are  but  modifications  of  the  t\ 
here  considered,  which  themselves  are  identical  in  pathological  signi 
cance  and  process. 

Healing  by  first  intention  is  much  to  be  preferred,  because  it  i 
quires  much  less  time,  say  from  two  to  seven  days,  and  leaves  ve 
little  cicatrix.  Union  by  granulation,  or  second  intention,  requii 
weeks  or  months,  according  to  the  size  of  wound  or  ulcer,  and  lea  vet 
large  scar,  which  often  gives  rise  to  deformity  on  account  of  the  co 
tractile  tendency  of  cicatricial  tissue. 

Treatment. — In  the  management  of  all  wounds,  there  are  four  can 
nal  rules:  1.  Arrest  hemorrhage.  2.  Render  the  wound  aseptic! 
removing  foreign  bodies,  dirt  and  germs  as  far  as  it  is  possible  to  < 
so  without  incurring  risk.  3.  Bring  the  parts  into  apposition,  if  t 
attempt  does  not,  and  will  not,  cause  pressure  and  tension.  4.  Ass 
the  natural  reparative  process  by  mechanical  rest  and  the  prevention 
infection. 

These  precepts  apply  to  every  wound,  but  their  relative  importan 
varies  with  the  character  of  the   injury.     Thus,  in  incised  woun 
there  is  often  severe  bleeding  to  be  arrested,  but  no  foreign  body  to 
removed,  while  in  contused  and  lacerated  injuries  there  is  frequent 
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no  hemorrhage,  but  numerous  particles  of  foreign  materials,  such  as 
shot,  shreds  of  clothing  and  dirt,  to  be  extracted.  It  is  much  easier  to 
render  some  wounds  aseptic  than  others. 

The  arrest  of  bleeding  will  be  spoken  of  under  Diseases  of  the 
Blood  Vessels,  and  the  methods  of  approximating  and  dressing  wounds, 
and  of  preventing  germ  infection  under  Minor  Surgery  and  Sur- 
gical Dressings.  In  aseptic  wounds,  union  usually  occurs  steadily  and 
expeditiously  and  nothing  is  required  but  patience  on  the  part  of  the 
attendant,  who  has  dressed  the  wound  with  germ-free  applications.  At 
other  times,  because  of  the  contaminated  nature  of  the  wound  or  be- 
cause of  the  conditions  or  surroundings  of  the  patient,  sloughing, 
burrowing  of  pus,  abscess,  erysipelas,  or  pyaemia  renders  the  sur- 
geon's duties  responsible  in  the  highest  degree.  If  infection  occurs 
through  the  wound,  the  constitutional  methods  discussed  under  the 
treatment  of  inflammation  must  be  employed  in  addition  to  local 
measures.  Patients  showing  a  sthenic  form  of  constitutional  implica- 
tion must  be  depleted  and  depressed  by  bloodletting,  purging,  arterial 
sedatives  and  other  measures  of  a  kindred  nature.  The  asthenic  type, 
on  the  other  hand,  demands  supportive  treatment,  which  is  efi^ected  by 
tonics,  stimulants  and  a  generous  nutritious  diet. 

Wounds  must  be  treated  locally  according  to  their  special  charac- 
ters, after  the  general  rules  given  above  have  been  followed ;  but,  in 
all  cases,  the  most  rigid  asepsis  or  antisepsis  must  be  carried  out.  It 
is  to  organisms,  either  introduced  at  the  time  of  injury  or  allowed  to 
come  in  contact  with  the  wound  at  a  later  period,  that  the  constitu- 
tional disturbances,  slow  healing  and  suppuration  are  due.  It  is  the 
surgeon's  duty  to  avoid  such  microbic  infection  in  operation  wounds, 
and  to  limit  it  in  accidental  wounds  when  it  has  taken  place  before  he 
had  control  of  the  patient's  destiny.  This  subject  will  be  further  dis- 
cussed, under  Surgical  Dressings,  in  the  next  section. 

Contusions,  being  subcutaneous  wounds,  require  little  treatment.  If 
there  is  a  great  deal  of  subcutaneous  extravasation,  cold  water  and 
pressure  with  a  bandtige  are  indicated  to  stop  the  hemorrhage.  Ab- 
sorption of  the  efibsed  blood  takes  place  very  slowly,  but  gradually  the 
black  and  blue  appearance  changes  to  a  greenish  and  yellowish  hue,  and 
the  discoloration  then  disappears.  Alcohol,  cliloride  of  ammonium 
solution  (gr.  x-xx  to  the  fluid  ounce),  tincture  of  arnica,  hot 
water,  and  ichthyol  are  often  used  as  external  applications.  If  the 
extravasation  is  very  great  in  regions  where  loose  connective  tissue 
is  abundant,  as  in  the  eyelids  and  scrotum,  the  swelling  will  be 
so  great  that  the  surgeon  may  be  tempted  to  make  incisions  for 
its  escape.  This  is  usually  unnecessarj',  because  large  amounts 
of  blood  thus  effused  will  be  absorbed.  When  extravasation  of 
blood  and  rapid  inflammatory  effusion  of  serum  cause  such 
swelling  and  tension  that  the  limb  becomes  cold  and  there  is  danger  of 
gangrene  from  interstitial  pressure,  long  incisions  must  be  made  through 
the  tense  skin  and  deep  fascia,  which  retract  and  relieve  the  pressure. 
These  incisions  must  be  made  with  antiseptic  precautions,  and  the 
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whole  limb  dressed  with  gauze.  When  absorption  does  not  occur,  ba 
there  remains  a  tumor  filled  with  fluid  blood  for  a  long  time,  the  ten 
hsematoma  is  employed.  This  usually  requires  aspiration  or  incisioi 
Abscesses  and  serous  cysts  occurring  subsequent  to  contusions  deman 
evacuation. 

The  treatment  of  open  contused  wounds  and  of  lacerations  may  b 
considered  together,  because  the  same  principles  govern  their  surgiof 
management.     Such  wounds  are  nearly  always  infected  with  germ 
from  contact  with  the  vulnerating  body  or  from  their  surroundings  I 
the  time  of  their  infliction.     Before  the  wounds  are  dressed,  it  is  vei 
necessarj^  to  render  them  aseptic.     This  is  done  by  the  removal  of  a 
particles  of  dirt  with  aseptic  forceps  or  fingers,  and  by  cleaning  an 
disinfecting  the  wounds  by  means  of  irrigation  >vith  antiseptic  soli 
tions.     Corrosive  sublimate  solution  (1:500  or  1:5000),  poured  upo 
and  into  the  wound  from  a  pitcher  or  a  syringe  or  squeezed  from 
sponge,  is  one  of  the  most  effective  of  such  agents.     Solution  of  ca 
bolic  acid  (1:40)  or  formaldehyde  (1:300)  and  other  substances  may  1 
employed.     All  accidental  wounds  must  be  thoroughly  sterilized  in  th 
manner  in  order  to  avoid  the  occurrence  of  suppuration.     In  lai| 
wounds  wlierc  such  a  procedure  would  give  pain,  it  is  requisite  to  gii 
ether  in  order  that  this  important  procedure  may  not  be  omitted.     It 
good  surgery,  after  having  etherized  the  patient,  to  scrape,  and  scrub  sw 
wounds  thoroughly  with  a  nail-brush  and  soap-suds  before  using  the  a: 
tiseptic  solution.    This  double  proceeding  removes  or  destroys  all  geni 
that  may  exist  in  the  wound.     Injuries  received  from  machinery  almo 
always  need  such  treatment,  because  of  the  dirt  and  grease  ground  in 
the  tissues  at  the  time  of  the  accident,  or  upon  the  patient's  skin  befo 
the  receipt  of  injury.     Prolonged  soaking  in  hot  water  and  soap  w: 
render  some  of  these  wounds  relatively  clean.     Acetanilid  in  powd 
sprinkled  over  the  partially  disinfected  wounds  before  the  gauze  dree 
ing  is  put  on  seems  to  be  effectual  in  preventing  septic  consequence 
If  the   wound  is  large  there  may  be   danger  of  acetanilid   poiso 
ing.     Iodoform  is  used  for  this  purpose.     It  is  offensive  in  smell  ai 
may  lead  to  toxic  effects  from  absorption.     Acetanilid  poisoning 
shown   by  cyanosis  of  the  skin,  drowsiness  and  cardiac  depressio 
Iodoform  poisoning  causes  headache,  delirium  and  fever.     After  su 
wounds  have  been  made  germ-free,  they  should  be  sutured  as  oj 
rative  wounds,  and  provision  made  by  catgut  strands  or  draina§ 
tubes  for  the  escape  of  serous  and  other  fluids  which    may  exu< 
The  conversion  of  such  accidental  wounds  into  aseptic  wounds  by  th< 
measures  is  an  essential  first  step  in  treatment.     Wounds  subject 
thoroughly  to  this  treatment  unite  by  first  intention.     If  this  is  r 
the  case  the  granulation  process  goes  on  so  rapidly  that  the  patien 
convalescence  is  comparatively  short. 

After  thorough  cleansing,  the  bruised  and  lacerated  parts  should 
adjusted  and  kept  in  place  by  sutures,  if  this  can  be  done  with( 
causing  tension  or  interfering  with  the  escape  of  the  fluids  to  be  si 
sequeutly  secreted.     Much  damage  is  often  done  by  making  nice  i 
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proximation  of  such  wounds  and  providing  no  escape  by  drainage  tubes 
and  counter  openings  for  the  serum  which  may  exude  in  a  few  hours 
and  cause  tension  and  pain.  If  the  fluids  thus  secreted  find  no  free 
avenue  of  escape,  burrowing  of  pus  and  septic  conditions  are  liable  to 
occur.  Suppuration  and  sepsis  cannot  occur  without  organisms  ;  but, 
on  the  other  hand,  a  limited  number  of  germs  or  germs  of  moderate 
virulence  may  be  present  and  do  little  harm,  if  the  wound  is  kept  dry 
by  free  drainage.  Parts  that  cannot  readily  be  brought  together  should 
be  allowed  to  gape. 

Union  by  granulation  is  the  method  of  healing  in  these  wounds. 
Contused  and  lacerated  wounds  are  usually  followed  by  sloughing  of 
their  ragged  borders ;  but  it  is  improper  to  cut  away  anything  more 
than  the  edges  at  the  first  dressing,  since  it  is  not  possible  to  determine 
what  parts  are  actually  devitalized.  The  ordinary  gauze  dressing 
should  be  used.  Thorough  drainage  of  deep  and  irregular  wounds  by 
tubes,  strings  of  rubber,  or  horsehair  is  important.  When  the  slough- 
ing stage  has  given  place  to  the  granulation  stage  the  resulting  ulcer- 
ated surface  is  treated  as  an  ulcer.  If  abscesses  are  liable  to  form, 
provision  must  be  made  for  draining  the  deep  parts  by  drainage  tubes, 
incisions,  and  washing  out  wdth  syringes  or  by  hydrostatic  pressure. 

When  the  injury  has  caused  complete  devitalization,  amputation 
must  be  done  as  soon  as  reaction  from  shock  has  occurred.  If  the 
soft  parts  are  completely  stripped  from  the  bones  amputation  may  be 
demanded,  even  when  the  osseous  tissues  are  intact,  because  of  the 
danger  of  acute  traumatic  gangrene.  If  attempts  have  been  made  to 
preserve  cnished  limbs  and  rapidly  spreading  gangrene  supervenes, 
amputation  is  usually  to  be  done  promptly  at  a  high  point  of  the  limb. 

In  incised  wounds  an  attempt  should  always  be  made  to  secure 
union  by  first  intention,  because  thus  time  is  saved,  the  scar  is  less  dis- 
figuring, and  there  is  less  chance  for  septic  complications.  If  the  effort 
fails  union  occurs  by  granulation,  as  in  lacerated  wounds.  In  lacer- 
ated and  contused  wounds  union  by  first  intention  is,  from  the  nature 
of  the  injury,  almost  impossible.  After  arrest  of  hemorrhage,  removal 
of  foreign  matters,  and  the  production  of  an  aseptic  condition  in  in- 
cised wounds,  accurate  adjustment  is  to  be  obtained  by  sutures  of  cat- 
gut, silk,  silkworm  gut,  or  wire;  or  in  small  wounds  by  a  layer  of 
gauze  or  absorbent  cotton  glued  to  the  skin  by  collodion.  About  the 
face  the  latter  dressing  is  sometimes  preferable  because  a  scar  is  left 
by  sutures.  The  transparent  gauze  allows  the  surgeon  to  see  that  the 
wound  is  evenly  apposed,  and  any  unexpected  serous  or  purulent  dis- 
charge soon  leaks  through  the  meshes  of  the  gauze  and  is  not  shut  in 
by  the  dressing.  Deep  wounds  should  be  closed  layer  by  layer  with 
buried  catgut  or  other  absorbable  sutures.  This  suturing  in  layers, 
muscle  to  muscle,  fascia  to  fascia,  tendon  to  tendon,  nerve  to  nerve, 
prevents  spaces  for  accumulation  of  blood  and  serum  and  affords  the 
best  functional  result.  The  application  of  sutures  and  of  the  collodion 
dressing  will  be  described  in  the  chapter  on  Minor  Surgery. 

Punctured  wounds  when  made  ^vith  a  sharp  instrument  require  treat- 
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ment  like  incised  wounds ;  when  made  with  dull  instruments,  such  i 
carpenter's  nails,  they  are  practically  lacerations.  If  they  are  pern 
trating  wounds  there  will  probably  arise  inflammation  of  the  Unii] 
membrane  or  viscera  of  the  cavity  opened.  This  will  demand  trea 
ment  directed  to  the  special  lesion.  The  removal  of  the  foreign  bod 
is  often  difficult  in  the  case  of  punctures.  If  withdrawal  with  force] 
is  impossible  a  free  incision  will  be  required,  especially  if  the  vulnera 
ing  body  is  buried  in  the  tissues  and  invisible.  This  should  usual] 
be  done  at  once,  and  particularly  when  the  foreign  body  was  probabl 
covered  with  dirt  and  is  especially  liable  to  cause  septic  infectio: 
The  incision  adds  little  or  nothing  to  the  gravity  of  the  injury,  mt 
result  in  detection  of  the  foreign  body,  and  even  if  unavailing  giv 
free  drainage  and  lessens  the  dangers  of  erysipelas  and  other  sept 
complications  frequent  in  punctured  wounds.  A  simple  or  an  electr 
magnet  has  been  found  serviceable  at  times  in  removing  chips  of  in 
after  lacerations  or  punctures  of  the  eyeball.  It  is  almost  impossib 
to  render  a  punctured  wound  aseptic  without  enlarging  it ;  hence  it 
often  good  policy  to  increase  it  in  order  to  sterilize  it  and  prevent  tl 
occurrence  of  cellulitis  or  gangrene.  Skiagraphy  will  often  locate  tl 
foreign  body  and  indicate  the  position  of  the  incision  for  its  removf 

Poisoned  Wounds 

Are  usually  punctures,  since  stings  of  insects,  fangs  of  reptiles,  ai 
points  of  knives  are  usually  the  vulnerating  instruments.     Any  for 
of  abrasion  or  wound  of  the  skin  may  be  inoculated,  however,  and 
times  simple  maceration  of  the  skin  >vith  poisonous  fluids  is  sufficie 
in  locations  where  the  integiunent  is  thin. 

The  wounds  made  by  insects  are  comparatively  unimportant  in  tl 
countr}\  It  need  only  be  said  that  if  the  sting  remains  in  the  woui 
it  should  be  extracted,  and  lead  water,  sublimate  solution  (1  :  100( 
water  of  ammonia,  or  spirit  of  camphor  applied.  Bites  from  insec 
with  poisonous  saliva  should  be  managed  in  the  same  way.  Any  su 
sequent  inflammation  should  be  treated  on  general  principles. 

Bites  of  venomous  snakes  are  usually  accompanied  by  rapid  and  mi 
tiple  interstitial  hemorrhage,  caused  by  an  interference  with  the  coag 
lability  of  the  blood  and  disintegration  of  the  vessel  walls,  due  to  tl 
poison  ;  paralysis  of  respiration  and  the  spinal  centers ;  and  local 
great  swelling  and  vesication.  The  profound  prostration  or  collap 
is  accompanied,  however,  with  unimpaired  intellection.  Death  occu 
in  an  hour  or  so  if  the  amount  of  poison  is  large,  but  in  other  cas 
may  be  delayed  several  days  and  occur  through  the  depressing  infl 
onces  of  gangrene  and  suppuration.  Many  constitutional  remedi 
have  been  vaunted,  but  there  is  no  positive  evidence  in  favor  of  ai 
except  alcohol,  which  should  be  given  freely,  but  not  indiscriminatel 
The  intras^enous  injection  of  ammonia  has  been  recommended,  but  i 
value  is  not  yet  established.  The  local  treatment  is  important,  ai 
consists  in  immediate  free  excision  of  the  wound  and  surrounding  ti 
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sues,  the  application  of  a  tight  ligature  to  the  limb  above  the  wound 
to  prevent  venous  and  lymphatic  absorption,  sucking  or  cupping  the 
wound  left  by  the  knife  to  extract  the  poison,  and  cauterization  with 
equal  parts  of  carbolic  acid  and  alcohol.  Permanganate  of  potash 
freely  injected  into  the  wound  and  surrounding  tissues  is  serviceable 
in  destroying  the  poison  and  should  always  be  used  if  obtainable,  ^^i- 
trate  of  silver  is  valueless  as  a  caustic,  as,  indeed,  it  always  is  when  a 
tissue-destroyer  is  desired.  The  so-called  intermittent  ligature  is  a 
rational  measure.  It  is  merely  a  tightly  constricting  band,  applied  at 
the  cardiac  side  of  the  wound  and  relaxed  momentarily  at  intervals  in 
order  to  allow  the  poison  to  enter  the  general  circulation  slowly  and 
in  divided  amounts.  This  gives  the  surgeon  a  better  opportunity  to 
counteract  the  eflfects  of  the  poison  and  obtain  its  elimination  than 
when  the  venomous  material  is  suddenly  absorbed  in  full  amount. 
The  poison  is  a  chemical,  not  a  microbic,  one.  It  contains,  according 
to  Mitchell  and  Reichert,  two  albuminous  poisons,  called  by  them 
venom  peptone  and  venom  globulin.  With  the  venom,  there  are  in- 
troduced into  the  wound  many  bacteria,  which  are  the  agents  and 
causes  of  the  putrefaction  which  so  rapidly  occurs  after  snake-bites. 

Dissection  Wounds. 

The  term  dissection  wound  is  applied  to  injuries  received  during  op- 
erations on  dead,  and  sometimes  on  living,  bodies.  They  occur  also 
in  butchers,  fish-dealers,  and  others  whose  occupation  causes  them  to 
handle  dead  animals.  Many  wounds  so  received  act  merely  as  simi- 
lar injuries  inflicted  under  other  circumstances ;  gometimes  there  is  an 
additional  amount  of  inflammation,  as  if  the  animal  fluid  irritated  the 
part ;  but  occasionally  a  most  virulent  form  of  local  inflammation  oc- 
curs, and  is  accompanied  by  grave  constitutional  symptoms  of  blood 
infection.  Persons  whose  previous  health  is  poor  suffer  more  fre- 
quently from  such  wounds  than  do  other  ])ersons  whose  tissues  have 
more  resistance  to  infectious  influences.  These  disastrous  symptoms 
are  due  to  infection  by  pathogenic  germs  in  the  cadaver  before  death ; 
these  are  usually  destroyed  by  the  advent  of  marked  decomposition. 
Cases  of  death  from  peritonitis,  erysipelas  and  pyremia  are  more  likely 
than  others  to  cause  such  dissection  wounds.  These  wounds  owe  their 
virulence  to  micro-organisms  or  the  chemical  products  of  such  organ- 
isms.    They  are,  in  fact,  septic  wounds. 

There  is  a  complete,  or  almost  complete,  protection  afforded  by  pre- 
serving cadavers  with  zinc  chloride,  as  is  done  in  our  Philadelphia 
dissecting-rooms.  It  is  important  to  recollect  that  the  poison  appears 
at  times  to  infect  the  pathologist,  who  is  making  an  autopsy,  through 
the  hair-follicles  and  unbroken  skin  of  the  hands,  especially  if  they 
are  immersed  in  the  fluids  of  pyajmic  pleuritis  or  ])erit^initis.  The 
warty  tumors  occurring  on  the  hands  of  those  making  many  autop- 
sies are  tubercular  lesions  due  to  a  local  infection  by  the  bacillus 
tuberculosis. 
9 
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The  symptoms  of  a  dissection  womid,  if  of  the  ordinary  varle^ 
are  those  of  an  acute  inflammation  about  a  wound — viz.,  pain,  sweU 
ing,  inflamed  lymphatic  glands,  fever,  etc.  Quite  frequently  suppa 
ration  occurs.  In  the  more  serious  form  a  vesicle  appears,  after  th 
lapse  of  a  couple  of  days,  at  the  point  of  puncture,  and  is  follow© 
by  erysipelatous  inflammation,  lymphangitis,  rapid  involvement  c 
the  cellular  tissue,  suppuration,  sloughing,  and  septic  symptoms,  a 
shown  by  rigors,  fever,  colliquative  sweating,  and  rapid  prostration  c 
the  vital  powers.  Those  cases  seem  to  be  worse  in  which  inflanmifl 
tion  of  the  lymphatic  nodes  occurs  before  active  inflammation  of  th 
wound. 

The  treatment  consists  in  ligation  above  the  wound  to  prevent  ab 
sorption,  excision  and  cupping  to  get  rid  of  the  virus,  and  cauteriza 
tion,  probably  best  effected  by  zinc  chloride,  corrosive  sublimate,  o 
carbolic  acid.  Operation  punctures  on  surgeons'  hands  showing  irrita 
tion  may  often  be  cured  by  an  incision,  followed  by  soaking  in 
strong  solution  of  corrosive  sublimate  (1:250).  The  use  of  rubbe 
gloves  while  operating  is  a  protection  against  operation  infection.  L 
however,  septic  symptoms  occur  in  spite  of  these  precautions,  quinis 
alcoholic  stimulus,  anodynes,  nutritious  food,  and  supportive  agent 
must  be  given  and  the  wound  treated  by  incisions  and  antisepti 
washes.  It  is  said  that  the  spreading  inflammation  may  at  times  h 
arrested  by  a  blister  applied  around  the  limb,  above  the  wound,  as  soo 
as  the  red  lines  indicating  inflammation  of  the  lymphatic  vessels  aj 
pear.  Smearing  the  surface  freely  with  mercurial  ointment  is  ofte 
beneficial  in  these  and  other  cases  of  lymphangitis  and  phlebiti 
Ichthyol  and  wool  lard  in  equal  parts  make  a  good  application ;  c 
this  may  be  combined  with  mercurial  ointment  and  resorcin. 

Ounshot  Wounds. 

Gunshot  wounds  are  injuries  produced  by  the  explosive  force  ( 
gunpowder  confined  in  firearms.  They  may,  therefore,  be  caused  h 
the  powder  alone,  by  the  projectiles  discharged,  by  pieces  of  clothin 
or  splinters  of  wood  given  motion  by  such  missiles,  and  by  j)ortioi 
of  weapons  shattered  by  explosion.  Gunshot  wounds  partake  of  th 
nature  of  contused  and  lacerated  wounds,  and  hence  are  often  followe 
by  sloughing.  When  fractures  are  produced  they  are  almost  invarii 
bly  open,  or  compound,  and  comminuted.  Cannon  balls  crush  an 
pulpefy  the  parts  struck.  The  wind  caused  by  a  passing  ball  d(H 
not  and  cannot  produce  a  contusion,  as  was  formerly  supposed.  I 
injuries  so  attributed  the  elastic  skin  has  escaped  injury,  though  acti 
allv  struck. 

The  wound  made  as  the  missile  enters  the  tissues  is  called  the  woun 
of  entrance ;  that  made  as   it  leaves  the  part,  after  traversing  it, 
termed  the  wound  of  exit.     The  wounds  of  entrance  and  exit,  esp< 
cially  if  made  by  a  projectile  travelling  with  a  comparatively  moderai 
velocity,  differ  in  appearance.     The  former  is  small  and  has  de[)ress€ 
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and  regular  edges,  stained,  [lerhaps,  with  grcatie  and  powder.  The 
wound  of  exit  has  everted,  ragged  margins,  not  stained,  and  is  much 
larger  tlian  that  of  entnince,  beoau^  the  skin  has  no  external  support 
when  it  reeeivcs  the  impact  from  within.  Conical  bullets  discharged 
by  rifled  arms  travel  with  such  velocity  that  these  distinctionpi  are  not 
often  present. 

A  bullet  may  traverse  (he  tissues*  in  a  direct  line,  be  deflected  by 
bones  or  fiiscius,  or  be  split  against  a  bone  and  make  several  openings 
of  exit.  Instances  are  recorded  where  the  bullet  has  taken  a  circular 
course  and  l»een  found  imbetlded  near  the  wound  of  entrance.  Por- 
tions if  clothing  or  wadding  carried  into  the  wound  act  as  compli- 
cations. Small  sliot  fired  at  short  range,  say  a  foot  or  two,  will  make 
a  single  wound  of  entrance  because   tliere  has  been   no  scattering. 


Powder  alone  may,  if  discharged  near  the  skin,  proibicc  a  serious 
injury.  In  any  event,  if  unbumt  powder  enters  tlie  skin  there  will 
be  permanent  discolonttion  like  tattooing,  unless  the  grains  are  dis- 
charged by  suppuration  or  reraovt^l  by  tlie  surgeon.  The  shock, 
hemorrhage,  and  tlic  other  symptoms  of  gunshot  wounds  corres|H)nd 
with  injuries  of  similar  gravity  produced  by  other  vulnerating  agcnt.s. 
The  treatment  consists  in  removing  the  foreign  body  as  soon  as 
reaction  is  established,  provi<lcd  it  can  be  done  without  seriously  in- 
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creasing  the  danger.  Skiagraphy  has  been  of  great  service  in  locating 
bullets  in  the  tissues.  The  injury  has  been  produced  by  the  entranoe 
of  the  projectile,  and  its  passive  residence  in  the  tissues  does  not  do 
sufficient  harm  to  permit  great  risks  to  be  taken  for  its  removal. 
Bullets,  especially  if  smooth,  often  become  encysted  and  may  remain 
without  causing  trouble.  Still,  the  extraction  of  the  ball,  frag- 
ments of  wadding  or  clothing  and  splinters  of  bone  hastens  the  cure 
by  lessening  the  danger  of  septic  inflammation  and  suppuration ;  and 
at  the  same  time  gets  rid  of  the  possibility  of  remote  inconvenience 
from  ency.sted  bodies.  Hence,  the  bullet  should  be  extracted,  if  it 
can  be  done  either  througli  the  opening  of  entrance,  which  seldom  is 
possible,  or  by  a  counter-incision.  If  the  wound  of  exit  proves  the 
escape  of  the  entire  bullet  and  no  foreign  material  lies  in  the  wound, 
these  measures  arc  unnecessary.  The  wound  should  be  made  aseptic 
by  cleansing,  irrigation  with  sublimate  or  other  solution,  counter-open- 
ings and  drainage,  and  should  be  dressed  with  antiseptic  gauze. 

Gunshot  wound.s,  in  which  nothing  except  the  bullet  has  entered  the 
tissues,  arc  often  aseptic,  prol>ably  because  the  missile  has  been 
sterilized  by  the  hot  grease  with  which  the  cartridge  was  coated. 
Much  harm  is  often  done  by  infecting  such  aseptic  wounds  by  means 
of  probes  and  fingers.  Unless  the  examination  is  aseptically  per- 
formed, it  had  better  l^e  omitted,  and  the  wound  dressed  with  anti- 
septic gauze  until  a  proper  examination  in  skilled  hands  is  obtained. 
Soldiei's  in  the  field  carry  an  antiseptic  dressing  for  this  purpose. 

To  determine  the  course  and  position  of  the  ball,  careful  probing 
with  an  asej)tic  finger  or  metal  proln?  is  jjroper.  When  the  opening 
involves  the  abdominal,  cranial  or  thoracic  cavity,  it  is  usually  justi- 
fiable to  make  a  free  incision  under  rigid  asepsis  and  explore  the  con- 
tained organs.  This  important  topic  will  be  discussed  under  injuries 
of  the  brain  and  viscera.  In  alxlominal  wounds  immediate  explor- 
atory operation  is  usually  demanded.  In  cranial  and  thoracic  wounds 
delay  in,  or  abstinence  from,  operation  may  be  proper. 

It  is  always  well  to  examine  the  surface  of  the  body  on  the  opposite 
side,  for  the  projectile  may  have  passed  across  and  he  lodged  under  the 
skin,  whence  an  incision  will  liberate  it.  For  proi)ing  or  examining 
the  wound  the  patient  should  be  placed  in  the  position  occu])ied  when 
shot,  to  get  the  muscles  and  bones  in  the  same  mutual  relation.  The 
prolx'  should  be  slightly  V)ent  at  the  ti])  to  enable  it  to  follow  tortuous 
])assages  more  readily  as  it  is  delicately  inserted  and  turned  about  in 
the  hand  of  the  surgeon.  The  ])robe  of  X<^*latoii,  which  has  a  rough- 
ened |)or(vlain  tip,  may  be  serviceable,  because  it  l>eeonies  marked  by 
contact  witli  the  leaden  ball  and  thus  shows  that  the  hard  mass  touched 
is  not  bone.  Electrical  apparatuses  for  determining  the  location  of 
bullets  are  made,  so  that  the  two  wires  in  the  probe  are  connected  elec- 
trieallv  when  the  end  touches  the  metallic  missile  buried  in  the  tissues. 
This  completion  of  the  circuit  causes  a  bell  connected  with  tlie  *' tele- 
phonic probe "  to  ring.  Skiagraphs  are  very  useful  in  showing  the 
])osition  of  bullets.     The  X-rays  should  be  used  so  as  to  obtain  two 
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skiagraphs  taken  in  planes  at  right  angles  to  each  other.  This  enables 
the  surgeon  to  locate  the  ball  with  sufficient  accuracy,  and  his  incisions 
for  removal  can  be  placed  effectively.  When  the  ball  has  been  found, 
attempts  at  extraction  are  to  be  made  with  the  various  forms  of  bullet- 
forceps  and  extractors.  The  incision  may  be  freely  enlarged  if  nec- 
essar\\ 

ml 

Unburnt  powder  about  the  face  and  hands  is  to  he  removed  by  pa- 
tient picking  with  a  small  knife,  or  by  cutting  out  little  disks  of  skin 
with  an  instrument  like  a  punch.  Another  method  is  to  prick  the 
skin  with  a  needle  dipped  in  croton  oil  or  other  irritant,  which  causes 
suppuration  and  leaves  only  minute  white  scars  instead  of  the  blue 
powder  marks.  The  galvano-caustic  needle  may  be  thrust  into  the 
tissues  to  burn  up  the  particles  of  carbon. 

When  extraction  has  been  accomplished  or  the  attempt  found  fruit- 
less, the  wound  is  to  be  managed  on  the  general  antiseptic  principles 
previously  discussed.  Thorough  drainage  by  tubes  or  counter-in- 
cisions is  employed  according  to  indications.  Immobilization  with 
gypsum  bandages  over  the  antiseptic  dressings  will  aid  in  protecting 
the  injured  bones  from  undue  motion,  if  gunshot  fracture  exists.  Am- 
putation may  be  required  for  gunshot  injury  if  the  bones  are  greatly 
shattered,  large  vessels  or  nerve-trunks  destroyed,  joints  freely  exposed 
with  comminution  of  bones  or  rapidly  spreading  mortification  threat- 
ened. Primary  amputations  are  usually  preferable  in  such  cases  to 
secondary  operations. 

Excision  may  at  times  be  available  in  joint  injuries  or  in  gunshot 
fractures  of  the  shafts  of  long  bones. 


CHAPTER  IX. 
ANESTHESIA. 

For  trivial  operations,  such  as  opening  abscesses  and  removing  small 
tumors,  local  ansesthesia  is  sufficient.  It  is  induced  in  one  or  two  min- 
utes by  applying  a  lump  of  ice  or  a  mixture  of  ice  and  salt  to  the 
skin  ;  by  blowing  ether,  rhigolene,  ethyl  chloride,  or  other  refrigerating 
vajwr  u]X)n  the  surface  with  an  atomizer ;  or  by  employing  cocaine 
hydrochlorate  on  the  surface  or  hypodermatically. 

I^ocal  anaesthesia  obtained  by  the  use  of  aqueous  solution  of  hydro- 
chlorate  of  cocaine  is  eminently  satisfactory.  A  twenty-grain  solution 
of  this  salt  in  water  painted  n])on  a  mucous  membrane  with  a  cameFa- 
hair  pencil  or  dropped  ujK)n  it  from  a  medicine  dropper,  will  produce 
local  anaesthesia  in  about  three  minutes  and  will  permit  the  perform- 
ance of  any  minor  operation  without  giving  the  patient  any  pain.  H 
the  application  first  made  does  not  produce  insensibility  to  pain  in  thi 
part  to  which  it  is  applied,  repeated  applications  may  be  made  in  a  simi- 
lar manner.     The  anaesthesia  thus  produced  lasts  a  number  of  minutes 

For  cutaneous  operations  of  a  superficial  character  it  is  necessary  tc 
inject  the  cocaine  into  or  under  the  skin  by  a  hyj)odermic  syringe 
The  infiltration  method  of  using  cocaine,  advocated  by  Schleich,  is  th< 
best  means  of  anaesthetizing  the  skin.  The  hyijoderniic  needle  is  thrusi 
into  the  skin,  not  through  it ;  and  the  solution  is  forced  into  the  inter 
stices  of  the  corium.  Numerous  punctures  are  thus  made,  and  the  lim 
of  incision  l)ecomes  oedematous  by  reason  of  the  fluid.  The  whit4 
wheals,  made  by  the  pressure  of  fluid  displacing  the  blood,  are  evidenct 
that  the  anaesthetic  solution  has  been  properly  distributed.  The  firs 
puncture  may  \)c  made  at  a  jxnnt  made  insensil)le  by  a  drop  of  carbolic 
acid  applied  to  the  surface,  or  by  freezing.  Subsequent  punctures  ar< 
made  in  tissue  already  anaesthetized.  Various  strengths  of  solutioi 
are  employed  by  Schleich,  but  they  arc  all  weak.  A  good  formula  is 
Cocaine  hydrochlorate,  gr.  jss  ;  morphine  hydrochlorate,  gr.  J  ;  sodiun 
chloride,  gr.  iij  ;  water,  5iij  oiij.  The  solution  can  often  l)e  incarce 
rated  in  the  part,  into  which  it  has  been  injected,  by  checking  th 
venous  return  from  the  cocainized  area  by  means  of  a  ligature  or  ; 
rubber  ring.  If  an  operation  is  to  be  made  ujx)n  a  finger  or  upon  th 
penis,  for  example,  the  anaesthetic  will  last  longer  and  ]>r()ve  mor 
effective,  if  it  is  incarcerated  at  the  seat  of  operation  bv  tying  a  piec 
of  tape  or  placing  a  rubber  band  around  the  base  of  the  member  befor 
the  hypodermic  injection.  A  mucous  surface  to  be  rendered  anjestheti^ 
by  cocaine  applications  should  not  be  alkaline,  else  the  anaesthetic  ]X)we 
of  the  drug  will  not  be  exerted.  The  soap  used  for  cleansing  shouU 
be  washed  oft*  with  sterile  water  to  avert  alkalinity  due  to  some  re 
maining  soap. 
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It  must  be  remembered  that  death  has  occurred  from  cocaine  poi- 
soning. It  is  best,  therefore,  to  avoid  the  toxic  effect  by  using,  as  a 
rule,  a  solution  no  stronger  than  twenty  grains  to  the  ounce,  and  it  is 
seldom  wise  to  use  more  than  twenty  minims  at  the  most,  unless  the 
drug  has  been  incarcerated.  Then  after  operating  the  surgeon  can  by 
intermittent  relaxation  of  the  band  allow  it  to  enter  the  system  gradu- 
ally. Solutions  of  cocaine  of  the  strength  75  to  100  grains  to  the  fluid 
ounce  are,  however,  used  as  ansesthetic  applications  to  the  vaginal  mu- 
cous membrane  prior  to  plastic  operations.  The  passage  of  urethral 
bougies  and  instruments  of  a  similar  character  may  be  rendered  quite 
painless  by  injecting  the  urethra  with  cocaine.  When  used  upon  the 
eye  in  large  quantity  and  in  tcx)  strong  solution  it  occasions  opacity, 
temporary  however,  of  the  cornea,  and  may,  therefore,  possibly  do 
harm  if  it  is  not  used  with  proper  caution.  Carbolic  acid  and  guaiacol 
will  produce  local  anaesthesia. 

For  the  production  of  general  anaesthesia  in  surgery  ether  is  prefer- 
able to  any  other  agent  at  present  generally  employed.  Chloroform  is 
much  more  dangerous.  Its  claimed  advantages  over  ether  are  consid- 
erably overrated  because  of  the  improper  methods  in  which  ether  is 
often  given.  Chloroform  may,  perhaps,  be  a  safer  anaesthetic  than 
ether,  when  the  patient  has  chronic  nephritis. 

Nitrous  oxide  is  not  a  good  anaesthetic  for  protracted  operations, 
requires  bulky  apparatus  for  its  administration,  and  in  short  opera- 
tions can  readily  be  substituted  by  local  anaesthesia  or  the  primary 
anaesthesia  of  ether. 

Rapidly  repeated  deep  inspirations  continued  for  a  minute  or  so  will 
produce  insensibility  to  pain  (analgesia)  for  slight  operations,  though 
the  sensibility  to  contact  is  not  obliterated.  This  effect  may  be  utilized 
in  surgery,  but  it  and  anaesthesia  from  nitrous  oxide  are  used  very 
little  outside  of  dentistrv. 

Before  etherizing  a  patient  the  surgeon  should  examine  the  kidneys, 
heart  and  lungs.  The  presence  of  disease  in  one  or  all  of  these  or- 
gans should  not  deter  him  from  the  administration  of  ether  when  nec- 
essary for  a  painful  operation  ;  but  the  knowledge  of  .its  existence  will 
render  him  exceedingly  cautious.  Anaesthesia  should  be  avoided  if 
possible,  during  an  attack  of  bronchitis,  and  when  the  kidneys  are  not 
secreting  a  normal  amount  of  urine.  A  few  days'  delay  will  permit 
these  conditions  to  be  remedied  by  treatment.  Anaesthesia  is  always 
a  dangerous  condition,  and  requires  the  undivided  attention  of  an  ex- 
perienced assistant.  Death  hiis  occurred  not  infrequently  from  ether- 
ization and  often  from  chloroform  anaesthesia. 

The  patient's  stomach  should  be  empty,  lest  vomiting  occur  during 
or  after  anaesthesia.  Hence,  he  should  fast  for  four  or  six  hours  prior 
to  etherization,  and  it  is  even  better  if  no  solid  food  has  been  taken 
since  the  pre\aous  day.  A  hypodermic  injection  of  morj)hia  (gr.  \  to 
gr.  \)  and  atropia  (gr.  yj^  to  gr.  y^^j^)  should  be  administered  about 
15  minutes  before  inhalation  is  begun.  This  renders  anaesthesia 
quieter,  more  rapid  and  more  safe.     It  is   not  an  absolute  essential 
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but  is  very  judicious.  All  clothing  restricting  deep  inspiration  mnsi 
be  removed  or  loosened.  It  is  important  to  insist  upon  women  nnfiis- 
tening  their  corsets  and  the  skirts  tied  about  the  waist.  False  teetl 
and  pieces  of  tobacco  must  be  removed  from  the  mouth,  because  of  tlw 
danger  of  their  falling  backward  into  the  fauces  and  obstructing  res- 
piration. The  patient  is  usually  placed  in  the  recumbent  position 
The  semi-recumbent  or  sitting  posture  is  not  justifiable  during  chloro- 
form inhalation.  In  operations  upon  the  nose  and  palate  it  is  often 
better  to  have  the  patient  lying  on  his  back  with  the  head  so  bent 
backward  that  the  palate  is  lower  than  the  floor  of  the  mouth.  Blood 
is  thus  kept  away  from  the  site  of  operation  and  flows  down  the  oesoph- 
agus and  not  into  the  larynx.  Choking  and  coughing  are  thus  avoided. 
When  these  preliminaries  have  been  arranged  the  patient  is  shown  hoM 
to  inspire  and  expire  deeply,  and  is  encouraged  to  do  so  for  a  few  mo- 
ments. It  is  well  to  teach  him  to  breathe  properly  by  placing  the  drj 
towel  over  the  face  for  a  few  seconds  before  adding  ether.  It  is  not  neces- 
sary to  anoint  the  lips  and  cheeks,  nor  to  spray  the  nose  and  throat  witl 
cocaine  l)efore  inhalation.     These  steps  are  sometimes  advocated. 

No  inhaling  apparatus  is  required.  A  cone  of  paper  containing  a 
loosely  folded  towel  is  a  very  satisfactory  contrivance ;  but  a  small 
piece  of  sterile  gauze  or  a  clean  handkerchief  loosely  folded  and  cov- 
ered by  a  large  towel  so  that  the  ether  vaix)r  cannot  escape  is  usually 
preferable.  The  outer  towel  should  cover  the  eyes  of  the  patient,  and 
no  talking  on  the  part  of  the  bystanders  should  be  allowed  until  in- 
sensibility oceurs.  The  senses  of  sight  and  hearing  should  not  be 
stimulated  by  any  such  disturbing  influences.  The  ether  vapor  must 
be  given  in  a  concentrated  form,  and  from  one  to  two  fluid  ounces 
should  be  poured  on  the  napkin  at  first,  that  renewal  may  not  often  be 
required.  When  inhalation  has  once  fairly  begun  the  ether  cloth 
should  never  be  removed  from  the  face,  unless  spasm  of  respiration  or 
actual  vomiting  necessitates  its  temporary  withdrawal.  It  should 
not  be  removed  from  the  face  while  additional  doses  of  ether  are  being 
poured  upon  it ;  but  the  corner  of  the  outer  towel  should  be  raised  and 
the  anaesthetic  poured  on  in  sufficient  quantity. 

If  the  room  is  kept  quiet,  the  patient  previoii.sly  taught  how  to 
breathe  deeply,  a  full  amount  of  ether  poured  on  the  towel,  the  eyes 
of  the  patient  covered,  and  no  air  admitted  to  the  lungs  except  that 
which  passes  through  the  gauze  and  towel,  complete  autesthesia  can  be 
obtained  in  from  three  to  ten  minutes  in  nearly  everv  instance.  It  is 
not  mfe  to  (jive  chlorofoi'm  in  this  manner.  After  begiuuintr  ana\sthesia 
with  ether,  it  is  sometimes,  in  operating  upon  the  head,  convenient  to 
continue  the  anaesthesia  with  the  stronger  drug  chloroform  ;  because 
the  gauze  saturated  with  the  anaesthetic  agent  can  then  he  held  further 
from  the  seat  of  operation  and  still  be  efficient. 

During  the  entire  period  of  etherization  the  administrator  must 
carefully  watch  the  respiration,  color  of  skin,  and  pulse.  The  first 
two  points  demand  especial  scrutiny,  but  the  changes  in  cardiac  force, 
which  can  be  most  conveniently  investigated  at  the  temporal  artery  in 
front  of  the  ear,  must  not  escape  examination. 
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It  occasionally  happens  that  after  a  few  inhalations  have  been  taken 
a  spasm  of  respiration  takes  place,  evinced  by  absence  of  inspiratory 
effort  and  cyanosis  of  the  face.  This  calls  for  the  withdrawal  of  the 
ether  for  a  moment,  when  a  deep  inspiration  occurs,  and  no  further 
symptoms  of  asphyxia  are  shown.  If  in  the  stage  of  excitation  the 
patient  struggles  and  cries  out,  the  ether  cloth  must  be  kept  closely 
applied,  because  access  of  air  increases  the  excitement.  Retching  as 
if  vomiting  was  about  to  occur  is  an  indication  to  keep  up  the  ether. 
During  complete  anesthesia  vomiting  does  not  take  place.  If,  how- 
ever, the  stomach  contents  are  regurgitated  upw^ard  into  the  pharynx 
and  mouth,  the  etherization  must  be  stopped  until  the  fauces  are 
cleared  of  materials  that  might  pass  into  the  larynx.  The  suspension 
of  inhalation  should  be  as  momentary  as  possible.  Sometimes  the 
ether  vapor  causes  an  abundant  secretion  of  bronchial  mucus,  which 
collects  in  the  lar}'nx  and  fauces  and  causes  impeded  respiration. 
This  complication  is  met  by  clearing  the  throat  with  a  finger  intro- 
duced into  the  mouth,  or  by  turning  the  patient  on  his  face  for  a  mo- 
ment with  his  head  hanging  down  over  the  edge  of  the  operating- 
table. 

When  the  conjunctiva  is  insensible  to  touch  with  the  finger,  the 
muscular  relaxation  complete,  and  a  tendency  to  stertorous  breathing 
noticeable,  the  time  for  operating  has  arrived.  The  ether  may  then  be 
withdrawn  or  only  administered  in  sufficient  quantities  to  keep  up  the 
ansBsthetic  state  without  inducing  a  continuance  of  loud  palatal  and 
laryngeal  stert<:>r.  Stertorous  respiration  usually  means  that  anaesthe- 
sia should  not  be  pushed,  since  the  patient  is  then  insensible  to  pain. 
Patients  are  often  given  more  ether,  after  insensibility  is  profound, 
and  are  kept  more  deeply  under  the  influence  of  the  drug  than  is  re- 
quisite. This  is  reprehensible,  for  it  throws  more  work  on  the  kid- 
neys and  lungs,  by  which  the  ether  is  eliminated,  than  is  justified. 
A  full  dose  at  the  start  and  comparatively  small  doses  afterwards  fulfil 
the  requirements. 

There  is  a  primary  anaesthesia  lasting  about  a  minute  which  is  as- 
sociated with  muscular  relaxation  and  occurs  soon  after  inhalation  has 
begun.  This  stage  of  etherization  may  be  utilized  for  the  perform- 
ance of  such  operations  as  opening  abscesses  and  extracting  teeth. 
The  recovery  from  this  anaesthetic  condition  is  verj'  prompt  and  unat^ 
tended  with  the  nausea  and  other  after-effects  of  prolonged  etheriza- 
tion. This  primary  anaesthesia  or  first  insensibility  of  ether  is  not 
sufficient  for  other  than  minor  surgical  operations.  It  resembles  the 
analgesic  effects  of  rapid  respiration,  previously  mentioned,  more  than 
true  anaesthesia. 

In  all  administrations  of  ether  it  must  be  remembered  that  its  vapor 
is  inflammable  and  so  dense  that  it  falls  toward  the  floor ;  therefore 
all  candles  or  other  lights  should  be  placed  at  a  distance  from  the  pa- 
tient and  at  a  higher  level  than  the  operating-table. 

When  patients  regain  consciousness  after  etherization  they  occasion- 
ally become  very  noisy  and  hysterical.     The  shouting  can  be  stopped 
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by  pouring  a  little  water  into  the  mouth  every  time  the  patient  openf 
it  to  cry  out.     This  compels  him  to  close  his  mouth  to  swallow. 

If  dangerous  symptoms,  such  as  asphyxia  or  cardiac  failure,  occai 
during  the  administration  of  an  anaesthetic  the  inhalation  must  at  onoi 
be  suspended.  If  mucus  or  vomited  matters  produce  interferenot 
with  respiration  they  must  be  promptly  removed.  Tracheotomy  migh 
be  demanded  when  ankylosis  of  the  jaws  or  other  causes  interferes 
with  proper  clearance  of  the  larynx.  Imperfect  respiration  may  h 
due  to  an  effect  of  the  ether  on  the  nerve-centers.  Pulling  the  tip  o 
the  tongue  forward  with  forcej)s  or  pushing  the  lower  jaw  forwards 
with  the  fingers  placed  behind  its  angle,  often  aid  the  respiratory  func 
tiou  ;  but  artificial  respiration  and  electrical  stimulus  may  occasionall; 
be  required.  In  many  cases  dashing  cold  water  in  the  face,  slapping  th 
cheeks  with  a  towel  dipped  in  water,  or  pouring  a  little  ether  upoj 
the  epigastrium  is  sufficient. 

The  simultaneous  inhalation  of  ether  vapor  and  oxygen  gas  seems  t 
lessen  the  danger  of  the  anaesthetic  state.  It  is  easily  accomplished  b; 
passing  oxygen  from  the  iron  bottles,  in  which  it  is  furnished  unde 
pressure,  through  a  wash  l)ottle  containing  ether  instead  of  water.  1 
then  passes,  mixed  with  the  ether  vapor  so  obtained,  through  a  tube  t 
an  inhaler  held  over  the  nose  and  mouth  of  the  patient.  The  rudd 
color  of  the  patient  and  the  quick  recovery  from  the  anaesthetic  stai 
make  this  method  of  inducing  anaesthesia  seem  very  satisfactory. 

Pneumonia  has  occasionally  been  observed  afler  etherization.  It  i 
not  certain  how  this  complication  arises.  It  has  been  attributed  i 
infectious  material,  inhaled  from  the  nose  and  throat  or  from  the  ethei 
izing  apparatus,  and  to  improper  exposure  of  the  patient  to  drafi 
after  leaving  the  warm  operating  room. 

Heart  failure  producing  anaemia  of  the  brain  is  combated  by  ii 
version  of  the  body,  perfect  muscular  quiescence,  and  inhalations  i 
nitrite  of  amyl.  In  addition  atropia,  digitiilis  and  perhaps  ammon: 
should  be  given  hypodermatically  in  full  doses  to  combat  the  toxic  e 
fects  of  ether.  Experimental  investigation  in  physiological  laboratori< 
seems  to  prove  that  alcohol  is  injudicious  in  the  treatment  of  eth< 
])oisoning.  It  should,  therefore,  not  be  given  in  such  cases.  If  th 
experimental  evidence  is  accepted  it  is  improper  to  administer  alcoh 
before  etherization  to  avert  shock.  Quinine,  atropia,  digitalis,  ar 
morphia  are  preferable. 

Persons  addicted  to  alcoholic  stimulation   require   more  ether 
induce  profound  anesthesia  than  temperate  ones,  because  they  ha^ 
become  habituated  to  the  effects  of  similar  intoxicating  agents.     Tl 
administration  of  the  anaesthetic  must  be  cautious,  because  the  visce 
of  drunkards  are  frequently  diseased. 

It  is  unwise  to  etherize  a  patient  without  assistance,  because  da 
gerous  symptoms  might  arise  from  the  aniesthetie  or  the  operatic 
and  the  sur^ecjn  would  be  unable  to  give  efficient  aid  alone.  A  womj 
should  never  be  etherized  by  a  man  unless  a  third  person  is  presei 
since  a  charge  of  criminal  assault  might  be  made  because  of  erol 
dreams  during  the  anaesthetic  state. 


CHAPTER   X. 

OPERATIVE   SURGERY. 

INSTRUMENTS  AND  INCISIONS. 

Instraments. — The  instniments  of  the  surgeon  are  innumerable, 
but  those  ordinarily  required  are  few  in  number  and  simple  in  con- 
struction. Knives,  forceps,  scissors,  hemostatic  forceps,  saAvs,  needles, 
probes  and  grooved  directors  are  indispensable  for  the  performance  ot 
surgical  oi)erations  and  undergo  many  modifications  for  special  pur- 
poses. Certain  oi)erations  demand  additional  instruments  of  peculiar 
character,  such  as  the  trocar,  catheter,  and  syringe.  A  knife  with  a 
markedly  convex  or  bellied  edge  is  technically  called  a  scalpel,  while 
one  that  has  very  little  belly  and  is  nearly  straight  is  termed  a 
bistoury. 

Fig.  43. 


Scalpel  with  aseptic  hollow  metal  handle. 


Scalpels  are  usually  too  convex,  and  are  satisfactory  only  when  a 
large  flap  of  skin  is  to  be  dissected  up.  A  knife  nearly  straight,  par- 
taking therefore  of  the  character  of  the  bistourj^,  and  called  a  mid- 
point scalpel,  is  the  best  form  and  answers  equally  well  for  incisions, 
dissections,  and  opening  abscesses  by  transfixion. 


Fig.  44. 


Bistoury  with  aseptic  hollow  metal  handle. 


The  edge  of  a  knife  is  tested  by  drawing  it  from  heel  to  point  across 
the  free  border  of  a  finger  nail,  for  by  this  manoeuvre  any  notches  will 
be  apparent.  Its  keenness  is  proved  by  the  ease  with  which  it  will 
cut  when  the  edge  is  gently  pressed  ui>on  the  skin  of  the  finger. 
The  sharpness  of  the  point  is  tested  by  the  thrusting  it  through  a 
piece  of  kid  or  gold-beater's  skin  stretche^l  tightly  over  a  ring.  This 
little  drum  gives  out  a  distinct  sound  at  the  time  of  puncture  if  the 
point  of  the  knife  is  dull. 

Hemostatic  forceps  have  a  lock  and  are  used  to  compress  wounded 
vessels  during  the  various  steps  of  an  operation,  so  that  the  surgeon 
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need  not  be  deltiyed  by  ligating  bleeding  points.  In  truth  this  tern 
porarv  compression  is  often  ull  that  in  needed  ;  for  small  vessels  sooi 
become  permanently  sealed  and  when  the  forceps  are  removed  requir 
no  ligature.  Large  vessels  should  be  tied  before  the  hemostats  ar 
removed. 

Straight  needles  with  the  point  gmund  like  a  slender  trocar  on  thre 
sides,  such  as  are  used  by  glovers,  are  nearly  always  preferable  t 
curved  needles.  They  penetrate  the  tough  skin  more  readily  at» 
enable  the  surgeon  to  direct  the  point  more  certainly.  A  needle  fixe 
in  a  handle  and  having  an  eye  in  the  jwint  is  often  useful. 


nCZ 


The  sharp  hotik  employed   for  drawing  out  the  ends  of  divide 
vessels  is  called  a  tenaculum.     It  has  been  supplanted  to  a  great  extei 
l>y  the  hemostatic  forceps.  Prob« 
Fia.  46.  should  always  be  firm,  but  suff 

eiently  flexible  to  allow  the  opei 
ator  to  bend  the  end  slightly  bi 
fore  beginning  to  explore  a  sinn 
The  slightly  curved  extremil 
will  follow  mori'  readily  the  to 
tnosities  of  the  channel,  when  tl 
pnil*  is  i'otate<l  in  the  fingers. 
All  iiistniments  should  he  ke] 
wcrupulously  clean  and  protect* 
fnini  dust,  so  as  to  l>e  free  fro: 
bacteria.  Dried  i>iis  and  bloc 
are  liable  to  rcnuiin  in  crevio 
of  instniments  and  infect  wouiM 
with  which  they  ciime  in  contat 
The  eyes  nf  catheters  and  tJ 
teeth  or  joint  of  forcc])s  are  vei 
frefjucntly  allowed  to  cdiitain  fo 
nniterial  of  this  char.u-ter,  Ord 
naiy  dust  usually  contains  gem 
and,  if  in  these  fis^^un's,  may  i: 
feet  a  wduud.  >[oist  or  dni'  he 
is  the  only  ptTfccl  sterilizer 
instruments.  Tlicy  should  s 
ways  l«-  wjished  jwi-fcctly  clei 
after  ojvcnition.  Just  befon;  use  tliey  sliouhl  Itc  hciite<l  to  at  leo 
212°  F.  and  kept  at  tlmt  tem|K'rature  for  ten  or  fifteen  minutes.  Th 
may  Iw  done  by  Iwiling  in  water,  by  steam,  or  by  baking  in  an  ove 
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Boiling  instruments  in  a  1  per  cent,  solutiun  of  sodium  carbonate 
(about  5jss  to  Oj )  for  ten  minutes  is  an  efficient  metbotl  of  sterilization 
and  does  not  tend  to  rust  thorn.  The  himdles  should  be  smooth  and  of 
metal  and  not  cemented,  since  cemented  instruments  ure  damaged  hy 
heat.  All  unnecessary  complicntionH  nnd  crevices  should  he  avoided. 
Metal  boxes  with  dust-tight  lids  are  convenient  receptacles  in  which 
to  keep,  bake,  and  trans^wrt  instruments. 

Fio.  47. 


Incisiona. — The  knife  should  always  be  lield  delicately  thougli 
firmly.  The  most  common  position  of  the  knife  for  making  incisions 
is  that  assumed  when  one  uses  a  pen,  though  in  dissecting  up  large 
flaps  the  surgeon  will  often  hold  the  knife  as  if  it  were  a  fiddle-bow. 
Occasionally,  as  in  amputations,  the  large  handle  is  firmly  grasi>ed  witli 


the  entire  hand.  When  an  incision  is  to  be  made  the  lingers  nf  the 
left  hand  should  support  the  skin  at  the  ])oint  where  the  knife  is  to  be 
entered,  the  surgeon  then  thrusts  the  point  into  the  tissues  perpendicu- 
larly and,  immediately  depressing  the  handle  of  the  knife,  cuts  with 
the  edge  until  the  incision  is  sufficiently  long ;  ho  should  then,  in 
order  tli&t  the  tissues  may  all  be  completely  divided  to  the  very  end 
of  the  incision,  elevate  the  handle  and  bring  the  knife  out  perpendic- 
ularly. 

Incisions  should  be  sufficiently  large  to  expose  the  imrts  and  should 
be  made  with  decided  strokes  of  the  knife.  Nothing  discloses  the  in- 
efficient surgeon  so  much  iis  small  button-hole  like  incisions,  made  by 
picking  with  the  point  of  the  knife.  When  possible,  incisions  about 
tiie  fiice  should  follow  the  cutaneous  creases  that  the  scars  may  Im?  as 
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uanoticeable  as  possible.  Oblique  division  of  the  skin  causes  slight 
scarring,  and  curv^ilinear  incisions  are  less  noticeable  than  straight 
ones.  In  making  incisions  over  large  vessels  or  important  organs  the 
grooved  director  may  be  pushed  under  the  successive  layers  of  tissue 
before  the  knife  is  used  to  divide  them.  This  does  not  apply  to  the 
skin  incision. 

PREPARATION    OF    THE    PATIENT    AND    THE    SURGEON    AND 

MODE    OF    CONDUCTINa    OPERATIONS. 

The  preparatory  treatment  of  persons  alK)Ut  to  undergo  oi)erations 
tliat  do  not  require  immediate  execution  is  imi)ortiint.  Debilitated  pa- 
tients should  be  built  up  by  food  and  tonic  regimen ;  those  of  an  o})- 
posite  constitution  may  require  more  moderate  diet  than  usual,  purga- 
tion, and  some  restriction  as  to  stimulants.  Active  evacuation  of  the 
bowels  by  salines  and  an  enema  should  constitute  part  of  the  prepara- 
tory treatment  in  practically  all  csises  where  the  operation  is  not  one  of 
emergency. 

Peculiarities  of  disposition  and  constitution  should  be  studied  by 
the  surgeon,  since  the  existence  of  the  hemorrhagic  diathesis,  a  ten- 
dency to  delirium  or  any  other  marked  habit  of  body  might  influence 
the  choice  of  methods  of  operating.     Encouraging  words  are  of  great 
value  in   sustaining  the  spirits  of  timid  patients.     All   patients,  if 
placed  in  a  hospital  or  removed  from  their  homes,  should  ordinarily  l>e 
allowed  a  day's  delay,  in  order  to  become  accustomed  to  strange  sur- 
roundings, nurses  and  beds.     If  restraint  of  a  limb  in  one  position  is 
essential  to  the  success  of  an  operation,  it  is  well  to  keep  the  limb  in 
that  abnormal  posture  for  a  day  or  two  that  the  weariness  so  caused 
may  pass  away.     Menstruation  if  normal  does  not  seem  much  of  a 
contra-indication  to  operation,  though  the  time  betw^een  the  periods 
should  ordinarily  be  selected.     Pregnancy  is  usually  a  proper  cause  of 
delay  in  operations  of  expediency.     The  seat  of  operation  must  always 
be  rendered  aseptic  by  shaving,  to  remove  the  fine  hairs  which  maj 
retain  dust  and  germs,  and  by  subsequent  thorough  scrubbing  of  the 
skin  by  soap  and  water.     A  second  washing  with  a  sublimate  solutioi 
(1: 1000)  is  then  proi)er.    Before  serious  operations  the  patient  should 
if  possible,  be  given  in  addition  a  full  bath  the  evening  previous 
This  is  to  avoid  septic  contamination  from  bacteria  on  the  skin.     Th< 
umbilicus  and  the  folds  of  the  skin  about  the  groins,  axillse  and  toe- 
are  especially  apt  to  be  overlooked  in  these  cleansing  processes.     Th< 
secretions,  epidermis  and  dirt  retained  there  are  full  of  bacteria,  as  ar 
the  spaces  underneath  the  nails  of  the  patient  as  well  as  of  the  sur 
geon.     After  the  tub-bath  or  sponge-bath  and  the  sterilization  of  the 
seat  of  operation,  a  wet  corrosive  sublimate  dressing  is  usually  applie( 
over  the  surface  to  be  operated  upon,  and.  allowed  to  remain  until  th- 
time  of  oi)eration. 

A  good  light  and  a  bright,  cheerful  day  are  important  factors  in  se 
curing  the  best  conditions  for  operative  surgery.     A  patient  shoul 
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never  be  kept  waiting  by  the  sll^g(^on  after  the  apixdnted  hour. 
Anxiety  and  suspense  induce  nen'ousues.s. 

It  becomes  necessary  at  this  point  to  enter  with  more  detail  into  the 
matter  of  asepsis  and  antisepsis.  By  iisepsis  is  meant  al)S(Mu*e  of  all 
vegetable  parasites  or  micro-organisms.  The  word,  tliercforc,  is  em- 
ployed to  signify  that  the  surgeon  has  useil  every  effort  to  prevent  the 
presence  of  any  such  organisms  in  the  >vound  ;  it  implies,  therefore, 
the  absence  of  such  parasites  from  the  surgeon's  haiuls,  from  the  in- 
strument's used,  from  the  dressings  applied  and  from  the  surroundings. 
Asepsis  or  aseptic  surgery  then  means  that  the  procedure  is  germ- 
fiee.  By  antisepsis  is  meant  that  the  manipulations  are  directed  to- 
ward the  destnietion  of  all  micro-orgjuiisms  which  may  be  present.  In 
the  one  case  the  endeavor  is  to  obtain  perfc^ct  freedom  from  jjathogenic 
organisms  ;  in  the  other  case  it  is  to  destroy  any  pathogenic  organisms 
which  may  be  present  in  the  wound,  upon  the  hands  of  the  surgeon  or 
upon  the  dressings.  If  absolute  ase}>sis  could  always  be  assured, 
antisepsis  would  l)e  unnecessary.  It  is  because  there  aiv  so  many 
means  by  which  bacteria  may  get  into  a  wound,  even  when  done  under 
the  supervision  of  the  most  careful  surgeon,  that  many  prefer  to  use 
antiseptic  precautions  in  addition  to  cleansing  the  skin  of  the  patient, 
(tenibbing  the  surgeon's  hands,  and  sterilizing  the  instniments  and 
sponges. 

In  some  cases  the  use  of  chemical  agents  may  I)e  deleterious  because 
they  act  upon  the  patient's  tissues  in  such  a  way  as  to  produce  irrita- 
tion ;  at  least,  such  is  the  case  when  they  are  applieil  in  sufficient 
strength  to  render  their  antiseptic  properties  valuable.  For  example, 
an  ordinary  solution  of  carbolic  acid  or  corrosive  sublimate  can  never 
be  put  into  the  peritoneal  cavity  without  danger.  It  is  also  possible 
that  frequent  washing  of  recent  wounds  with  such  solutions  irritates 
the  tissues  and  leads  to  greater  exudation  of  serum  after  the  lips  of  the 
wound  have  been  approximated  than  would  be  the  case  if  the  wound 
was  not  subjected  to  such  irritation. 

As  has  been  said  in  an  earlier  chapter,  heat  is  the  most  perfect  de- 
stroyer of  vegetable  fungi ;  therefore,  instruments  and  dressings,  which 
have  been  sniSciently  heated  are  free  from  germs.  If  the  instruments 
and  sponges  are  kept  in  boiled  water,  they  ciui  l)c  used  with  iiii])unity, 
provided  that  dust  is  prevented  from  falling  into  the  receptacle.  Such 
sterilixedy  or  aseptic,  water  is  far  less  irritating  than  water  containing 
4*hennin»il  antiseptics.     Sterile  salt  solution  (().(>  per  cent.)  is  not  irri- 

tatiug. 

The  antiseptic  solution  most  often  used  for  stcrili/ing  the  skin  oi' 
the  patient  and  the  surgeon's  hands  and  arms  is  water  containing  cor- 
rosive sublimate  in  the  proportion  of  1  :  1000  or  1  :  *J00o.  This  is 
employed  after  thorough  me<;hanical  sterilization  with  hot  soapsuds  and 
a  finger-nail  brush.  Many  surgeons  employ,  after  the  soapsuds,  a  sat- 
urated solution  of  potassium  permanganate  in  wliich  to  soak  tlic  han<1s 
mm!  forearms.  The  brown  discoloration  of  the  skin  thus  produced  is 
removed  by  soaking  in  a  saturated  solution  of  oxalic  acid.     The  hands 
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are  then  dipped  in  water  sterilized  by  boiling  and  dried  with  towels 
sterilized  by  dry  heat  in  an  oven.  As  an  additional  precaution  steril- 
ized rubber  gloves  may  be  worn. 

Solution  of  chlorinated  soda  or  formaldehyde,  and  other  disinfect- 
ant applications  are  preferred  by  some  operators.  The  essential  is 
thorough  cleansing  of  the  subungual  spaces  and  skin  by  mechanical 
means  and  soap,  and  subsequent  antiseptic  washing  to  make  sterility 
of  the  hands  more  certain.  A  similar  technic  is  applied  to  the  skin  of 
the  patient  at  the  seat  of  operation.  The  sublimate  solution  is  too  strong 
to  be  used  for  irrigating  cavities,  because  if  any  portion  of  the  fluid 
should  remain,  as  it  often  will  do,  there  is  great  danger  of  producing 
corrosive  sublimate  poisoning.  This  is  evidenced  by  the  occurrence 
of  vomiting  and  bloody  stools.  Boiled  water,  steam  which  has  been 
condensed  in  sterile  receptacles,  or  sterile  salt  solution  (sodium 
chloride  O.G  part  and  water  100  parts),  should  be  used  for  abdominal 
operations. 

Sublimate  solution  should  never  be  used  to  sterilize  instruments,  be- 
cj^use  it  tarnishes  the  steel  and  dulls  the  edges  of  cutting  instruments. 
For  such  puri)oses  a  solution  of  carbolic  acid  (1  :  20)  is  employed.  If 
the  surgeon  prefers  he  may  boil  his  instruments  in  water  or  one  per 
cent,  solution  of  sodium  carbonate  for  five  minutes.  The  hot  water  is 
allowed  to  cool  or  the  soda  solution  is  poured  off  and  replaced  by 
cold  sterile  water  before  using  the  instruments.  They  should  be 
covered  when  not  in  use  so  as  to  avoid  contamination  from  dust.  The 
use  of  instruments,  dried  after  sterilization,  is  preferred  by  some.  In 
this  case  they  are  laid  on  sterile  towels  or  placed  in  sterile  dishes. 
Sterilization  of  instruments  by  dry  heat  in  closed  boxes  has  advantages 
at  times.  The  method  impairs  the  temper  of  the  steel  more  than  does 
boiling. 

When  an  operation  is  to  be  performed,  the  skin  at  the  seat  of  oper- 
ation, the  instruments,  sponges,  dressings,  and  hands  of  surgeons  anc 
a^ssistants  must  be  sterile.  The  operator  and  his  assistants  should  hav< 
the  sleeves  rolled  up  to  the  middle  of  the  upper  arm  and  the  clothing 
covered  with  recently  washed  muslin  or  linen  aprons.  Aprons  ster 
ilized  by  baking  are  preferable.  The  hands  and  subungual  spaces  ar< 
well  cleansed  by  scrubbing  them  vigorously  with  hot  water  and  a  mix 
ture  of  equal  parts  of  ground  mustard  seeds,  cornmeal  and  Castil 
soap.  The  oil  in  the  mustard  is  said  to  be  a  good  antiseptic,  but  th< 
better  known  antiseptic  solutions  should  perhaps  be  employed  afte 
using  the  above  mentioned  mixture  for  cleansing  the  hands. 

Every  assistant  should  know  his  duty  and  attend  to  it  alone.  N- 
loud  talking  or  unseemly  jesting  should  be  pelrmitted.  The  assistant 
whose  hands  are  to  touch  sponges,  instruments  and  the  wound  mus 
be  as  aseptic  as  the  surgeon.  No  one  else  should  be  allowed  to  handl 
anything.  Nothing,  unless  it  is  germ-free,  is  permitted  to  come  int 
contact  with  the  incised  tissues.  An  instrument  which  has  droppe* 
upon  the  floor  or  touched  the  bed-clothes  must  be  rejected  until  agai 
sterilized.     The  surgeon  must  touch  nothing  that  is  not  sterile,  unles 
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lie  sterilizes  his  hands  again  with  an  antiseptic  solution  or  washes  them 
in  sterilized  water  before  approaching  the  wound.  He  dare  not  put 
his  hands  into  his  pocket,  scratch  his  head  or  face,  or  adjust  his  eye- 
glasses without  endangering  the  patient's  life  1)y  the  possible  convey- 
ance of  bacteria  into  the  wound.  It  is,  therefore,  well  to  surround 
the  seat  of  operation  with  sterilized  towels  laid  over  the  clothing  or 
bed  coverings.  These  may  be  baked  towels  or  towels  s<»aked  in  sub- 
limate solution  and  dried.  A  tabic  or  firm  bed  is  preferable  to  a  re- 
clining chair  because  more  steady,  and  not  so  easily  disairrauged  l)y 
struggles  during  etherization.  The  patient's  body  and  limbs  should 
be  covered  and  not  exposed  to  the  chilling  influence  of  tlic  air. 

The  occurrence  of  hemorrhage  should  be  precluded  by  the  use  of 
the  £siuarch  elastic  bandage,  or  by  acupressure  or  digital  pressure  to 
the  main  arterial  trunk.  Much  of  the  depression  formerly  attributed 
to  shock  was  really  due  to  hemorrhage  occurring  after  injury  or  dur- 
ing operation.  The  surgeon  should  not,  however,  stop  in  oix^rations 
to  ligate  the  numerous  little  branches  that  blce<l ;  for  many  of  them 
will  cease  spontaneously,  and  others  can  be  eontroUeil  by  hemostatic 
ibrceps,  applied  by  the  assistants,  until  the  operation  is  completed. 
Then  ligatures  can  be  used. 

In  major  operations,  as  for  the  removal  of  tumors  for  example,  the 
meet  di£Bcult  points  should  be  attacked  first.  Let  the  operator  get 
under  the  mass,  if  it  be  a  tumor,  soon  after  he  has  made  his  cutaneous 
incision.  Then  he  knows  what  he  has  to  meet,  and  having  controlle<l 
the  sources  of  hemorrhage  and  mastered  the  grave  complications,  he 
can  dextronsly  and  with  facility  complete  the  work  of  removal. 

The  principles  or  fundamental  laws  of  operative  surgery  are  : 

1.  Obtain  the  services  of  an  etherizer  who  will  not  require  you  to 
superintend  the  anfesthetic. 

2.  Take  precautions  to  prevent  hemorrhage,  if  the  locality  renders 
this  poeaible. 

3.  After  proper  thought  and  consultation  have  the  plan  of  o[)eration 
clearly  outlined  in  your  own  mind. 

4.  Have  the  patient,  the  instruments,  yourself  and  your  assistants 
abeolntely  aseptic. 

5.  Proceed  systematically  >rith  the  steps  of  the  operation  decided 
npon,  and  do  not  be  led  into  a  mixed  operation  by  bystanders,  unless 
nnexpected  developments  in  diagnosis  occur. 

6.  Attack  the  greatest  difliculties  and  dangers  of  the  opemtion  first. 

7.  Do  not  stop  to  tie  any  except  large  vessels,  but  let  assistants 
wppij  honoBtatie  forceps  or  make  pressure  with  their  fingers  until  in- 
ciaiona  are  completed. 

8.  When  the  operation  is  finished,  stop  hemorrhage  and  ai)ply  dress- 


9.  Finally,  remember  that  suppuration  in  an  operation  wound  is 
QBuallj'j  probably  always,  due  to  i^areless  asepsis  on  the  part  of  the 
niveon  or  his  aasistants,  except  in  those  instances  where  the  operation 
is  mne  on  tisBueB  already  infected. 
10 
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CONTBOL    OF   HEMOBBHAGE. 

The  prevention  and  management  of  hemorrhage  during  operations 
will  be  considered  in  the  chapter  on  Diseases  and  Injuries  of  Blood 
Vessels. 

SUTUBES. 

When  a  wound  has  a  tendency  to  gape  and  there  is  a  probability 
that  union  by  first  intention  can  be  secured  by  correct  apposition  of 
the  edges,  sutures  are  employed.  They  should  not  be  used  in  contused 
and  lacerated  wounds,  if  tension  is  induced  by  adjusting  the  parts,  or 
if  the  wound  is  not  perfectly  aseptic  and  there  is  danger  of  prevent- 
ing thereby  the  free  escape  of  serum  and  pus. 

The  suturing  materials  most  commonly  used  at  the  present  time  are 
catgut,  silk,  wire,  silkworm  gut  and  kangaroo  tendon.  Catgut  and 
tendon  are  most  valuable  for  buried  sutures,  because  they  are  absorbed 
by  the  tissues;  other  sutures  are  encysted  and  may  cause  irritation  months 
after  the  operation.  When  sutures  are  on  the  surface  and  can  be  re- 
moved after  their  need  is  past,  there  is  no  essential  difference  in  them. 
It  is  asserted  that  silver  wire  sutures  prevent  germ  development  by  an 
inhibitory  action.  It  goes  without  saying  that  these  sutures  must  be 
rendered  aseptic,  in  order  that  they  may  not  induce  suppuration  or 
other  pathological  conditions  in  the  tissues  into  which  they  are  inserted. 
Wire,  silkworm  gut  and  silk  sutures  are  rendered  aseptic  by  boiling  or 
baking,  or  by  soaking  in  a  strong  antiseptic  solution.  Catgut  is  pre- 
pared and  then  kept  in  an  antiseptic  solution  until  it  is  used.  Anti- 
septic catgut  and  silk  sutures  and  wire  for  suturing  can  be  obtained 
from  the  instrument-makers,  but  it  is  unwise  to  trust  to  the  asepticity 
of  materials  prepared  by  commercial  houses.  The  surgeon  or  a  con- 
scientious assistant  had  better  prepare  the  materials.  The  methods 
are  now  so  simplified  that  this  can  easily  be  done.  Surgeons  often 
prepare  the  ca^ut  sutures  and  ligatures  themselves,  by  purchasing 
violin  strings  and  rendering  them  antiseptic  by  some  such  formula  as 
the  following  :  Soak  the  catgut  violin  strings  in  oil  of  juniper  wood 
for  forty-eight  hours,  in  order  to  remove  the  fat ;  then  wash  in  alcohol, 
and  store  in  fresh  alcohol  until  required ;  then  soak  in  cold  sublimate 
or  carbolic  acid  solution  for  ten  minutes  before  using.  It  is  best  to 
thread  the  needles,  which  should  be  aseptic,  before  they  and  the  gut 
are  put  in  the  antiseptic  trays  used  at  the  operation  ;  because  the  cat- 
gut, when  taken  from  the  alcohol,  is  somewhat  stiff  and  shrunken,  but 
when  put  in  water  becomes  swollen  and  cannot,  therefore,  be  threaded 
through  needles  with  ordinary  eyes.  The  needles  should  not  be  put 
into  sublimate  solution.  Such  catgut  sutures  will  become  absorbed  by 
the  tissues  in  which  they  are  placed  in  from  five  to  ten  days,  varying 
according  to  the  thickness  of  the  thread.  If  it  is  desired  to  prevent 
the  absorption  of  the  sutures  at  such  an  early  period — as  happens,  for 
example,  when  tendons  or  bones  have  been  sutured — it  is  proper  to 
use  chromicized  gut.  This  is  catgut  rendered  less  absorbable  than 
ordinary  antiseptic  gut  by  the  addition  of  chromic  acid  to  the  solution 
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in  which  it  is  prepared.  To  chromieize  catgiit  the  following  formula 
i8  a  good  one :  After  having  soaked  the  gut  in  oil  <»f  juni]>iT  wo(kI  for 
forty-eight  hours,  wash  it  in  aleohol  and  let  it  soak  for  tbrty-eigiit  hours 
in  a  ^ution  prepared  aeconling  to  the  following  fonnnla  :  Carlx>lie  acid, 
1  port ;  chromic  acid,  ^^^  part ;  water,  20  }Nirts ;  catgut,  1  part.  After 
ij^nding  in  this  solution  forty-eight  hours  the  sutur(>s  should  \)o  washed 
in  alctihol,  and  then  preser\'i*d  in  fn^h  alcohol.  Sutures  or  ligiUun.>s 
prepared  in  this  way  will  Ix;  absorlxnl  in  from  ten  to  thirty  days,  ac- 
cording to  the  thickness  of  the  thread.  The  thicker  the  threa<l  the 
longer  the  time  required  for  al)sorption. 

Another  method  of  prejxiring  eatgut  for  sutures  or  ligs^tures  is  to 
roll  it  loosely  on  sterilized  glass  sjx)ols,  soak  for  twenty-four  hours  in 
ether,  pour  off  ether  and  soak  for  twenty-four  hours  in  a  solution  of 
corrosive  sublimate  10  parts,  absolute  alcohol  HOO  jxirts,  water  200 
parts,  renew  this  solution  and  soak  for  seventy-two  hours.  Finally 
this  solution  is  poured  off  and  a  fresh  quantity  of  the  same  used  for 
storing  the  ca^nt.  Catgut  may  Ix;  made  asepti(*  and  slowly  absorb- 
able by  the  use  of  fonnaldehyde. 

The  forms  of  sutures  usually  employeil  are  the  interruptcKl,  the  con- 
tinuousy  and  the  twisted  or  pin  suture.  The  quill  suture  is  deservedly 
nearly  obsolete.  The  interrupted  suture  is  ma<le  by  C4irr}'ing  with  a 
needle  a  catgut,  silk,  wire  or  womigut  thread  across  the  wound,  cut- 
ting it  off  and  fiistening  the  two  ends  by  tying,  twisting,  or  clamping 
with  perforated  shot.  This  is  re[)eated  at  inter\'als  along  the  wound. 
The  twisted,  or  pin  suture,  is  ma<Ie  by  thrusting  a  steel  pin  through 
the  lips  of  the  wound,  which  are  then  held  in  apposition  by  a  silk  nr 
catgut  thread  wrapped  around  the  ends  of  the  pin  and  across  the  sur- 
hce  of  the  wound.  The  pin  is  left  in  ]X)sition  until  union  has 
occurred.  The  thread  may  l)e  twisted  alx)Ut  the  pin  in  an  elli])tical 
or  a  figure-8  manner,  or  a  rubber  band  may  be  employcHl  in  its  stea<l. 

Fio.  49.  Fi(}.  dO. 


QfBBDr  knot,  whtoh  b  mtw  lued  In  TOrgcry.  Flat  or  rwf  knot.    (J.  I).  Bryant.) 

(J.  D.  Bbtast.) 

Interrupted  sntures  are  best  made  with  catgut,  silk,  silkworm  gut, 
or  flexible  wire  and  a  straight  nctKlle.  Occasionally  a  curved  needle 
may  be  preferable.  In  linear  wounds  the  first  sutuixj  should  Ix*  in- 
serted acroflB  the  middle  ;  in  irregular  wounds  the  projecting  jxtints 
had  better  be  approximated  first.  The  needle  should  ])uncture  the 
akin  not  nearer  ^n  about  one-eighth  to  half  of  an  inch  from  the  margin 
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of  the  wound,  and  be  carried  deeply  enough  to  bring  the  entire  depth 
of  the  wound  surfaces  together.     The  ends  of  the  suture  should  be 

fastened  at  one  side  of  the  wound  by 
Fig.  51.  a  flat  or  reef  knot  if  silk  is  used,  by 

a  surgical  knot  if  gut  is  employed, 
by  twisting  the  ends  or  clamping 
them  with  shot  if  wire  is  employed. 
Sutures  should  be  placed  at  inter- 
vals of  one-fourth  or  one-half  inch 
and  should  never  be  applied  tightly, 

First  tie  of  surgeon's  or  friction  knot.    The   Qiripp     mprp    nnnft<5ition    of    fho   pdo^« 
second  tie  is  like  that  of  the  flat  knot.     ( J.  D.    f^^^^     mere    appo^^lUOn    OI     inc    eages 

B"^^-'*^.)  is  all  that  is  required  and  swelling 

will  probably  increase  the  tension. 
No  sutures  would  be  necessary  in  wounds,  if  there  were  no  gaping, 
or  tendency  to  displacement  from  muscular  movement.  A  sufficient 
number  of  sutures  should  be  inserted  to  avoid  gaping  between  them. 
This  is  better  than  placing  them  far  apart  and  using  adhesive  plaster 
in  the  intervals  since  adhesive  can  scarcely  ever  be  sterile.  It  is  a 
useless  and  dangerous  agent  in  the  treatment  of  wounds.  Three  to 
six  days  is  long  enough,  as  a  rule,  for  sutures  to  re- 
main, though  in  deep  wounds  and  in  positions  where  F'^-  ^2- 
strain  is  liable  to  occur  the  sutures,  if  of  wire,  may 
remain  almost  indefinitely.  When  stitches  are  to 
be  removed  die  wire  should  be  cut  close  to  the 
knot  or  twist,  the  long  end  bent  over  to  the  other 
puncture  and  the  ware  drawn  through  the  tissues 
in  a  curved  direction  by  means  of  a  forceps  grasp- 
ing the  knot.  If  this  is  not  done,  a  little  hook  of 
wire  is  left  when  the  suture  is  cut,  and  pain  is 
caused  by  drawing  this  through  the  tissues.  Cat- 
gut sutures  need  not  be  removed,  because  the  por- 
tion of  the  loop  buried  in  the  tissues  is  absorbed  sUkTshTi^g  ?he"^wer 
and  the  external  portion  finally  falls  away  from  the  (sraPHEN^Mmu  ^  ^*^' 
skin.  Chromicized  catgut  requires  from  ten  to 
thirty  days  to  be  absorbed ;  ordinary  antiseptic  catgut  is  absorbed  in 
from  five  to  ten  days.  The  time  in  each  instance  depends  largely  on 
the  thickness  of  the  thread  of  gut.  Silk  and  wormgut  sutures  may  be 
cut  and  withdmwn,  or,  if  entirely  buried,  may  be  allowed  to  remain  in 
the  tissues ;  when  they  become  encysted.  These  processes  only  occur 
perfectly  when  the  sutures  and  wound  are  free  from  germs.  The 
twisted,  pin,  or  hare-lip  suture  is  not  much  employed  now. 

Continuous  difi*er  from  interrupted  sutures  in  that  the  first  stitch  is 
taken  near  the  end  of  the  wound  and  the  thread  carried  through  the 
tissues  from  side  to  side  without  being  cut  off  and  tied  every  time  it 
crosses  the  wound.  This  form  of  suturing  is  used  a  good  deal  more 
now  than  in  the  days  when  suppuration  of  wounds  almost  constantly 
occurred.  At  that  time  and  under  those  circumstances  the  interrupted 
suture  was  convenient,  because  one  stitch  could  be  removed  for  the 


evacuation  of  any  pua  which  formed  at  the  bottom  of  tlie  wound 

cavity.     Xow  that  there  in  little  fear  of  stippuration  occurring  the 

i-ontiouous  suture  is  preferable 

in  many  instances,  because  it  is  Fm.  nii, 

much  more  rapidly  applied  than 

the  interrupted  and  because   it 

brings  the  edges  of  the  wound 

into  neater  apposition.     When 

the  continuous  suture  is  begun 

the  end  of  the  thread  of  gut  is 

tied  to  the  main  portion  of  the 

thread    after    the     needle    has 

drawn    it   through    the   second 

punctnre.  The  needle  then  car- 
ries the  thread  across  the  wound 

and  through  the  tissues  in  the  Tiicthm'MeiBofii.etKjaii'ii.iri.itiMuiiicc  |tvv>7iii.i 

way  shown  by  the  illustration. 

The  sature  is  ended,  at  the  other  extremity  of  the  wound,  by  tying  the 

end  of  the  thread  and  the  loOp  made  by  leaving  the  thread  long  iu 
p_^  ^,  the  stitch  next  to  the  last.     The  subcuticular 

continuous  suture  is  vcrj-  valuable  and  is 
much  used.  It  is  made  by  carrying  the 
thread  or  wire  through  the  cut  edges  i)f  tlie 
ekiu  without  puncturing  the  epidermis.  It 
is  useful  because  there  i.4  little  scarring  made 
by  the  nee<^llc  and  liecause  the  occurrence  of 

stitch-hole  abscess  is  unlikely.     Htitch-hole  iihscojs  is  probably  oflcn 

doe  to  the  white  staphylococ-  y      -- 

cos  which  is  found  in  the  lower 

layers  of  the   epidermis   and 

which  is  not  removed  by  ster- 
ilization of  the  surface  of  the 

akin.     The  intracutaneons  su- 

tnre  ecwcely  touches  the  re- 
gion inhabited  by  this  organ- 

Bnried  sutures  are  stitches 
which  are  used  to  bring  to- 
gether tisBuea  at  the  bottom  of 
a  wound,  and  which  are  sub-  < 
■eqaently  entirely  covered  up 
hj  more  superficial  layers  of 
mnscle  or  fascia,  or  by  skin. 
In   closing    large    and    dec]} 
woands  extending  through  dif- 
fctent  planes  of  muscle,   the  ^ 
mageaa  should  suture  each  layer  of  muiicle  and  each  layer  of  fascia  stop 
faj  Mep  from  the  bottom  to  the  surface.     This  hastens  union,  pre- 
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vents  the  formation  of  pockets  or  cavities,  in  which  blood  or  wound 
secretions  might   collect,  and    restores   most  effectually  the    normal 
integrity  of  the  parts.     Divide<l 
Fio.  56.  nerve-trunks  should   be  united 

.-— ,      ,.",_  by  these  buried  sutures,  severed 

tendons   accurately  approxima- 
ted and   muscular   masses   and 
fasdal  sheaths  carefully  recon- 
structed.    Perfect  aaepticism  in 
H.i»i«i'»  ™b-cuti«iii.r  »ut««.   (DA  COSTA.)        cssential  for  success  ;  catgut  i« 
to  be  employed  for  these  pur- 
poses.     In   suturing   tendons   chromicized,   sublimate   or   formalde- 
hyde  ca^ut  or   kangaroo  tendon  should  be  used,  because  ordinary 
gut  is  apt  to  be  absorbed 

before  Uie  tendons  unite,  ^'^-  ^■ 

aud  because  the  strain 
upon  the  suture  is  often 
considerable.  In  all  these 
instances  the  sutures  are 
cut  off  close  to  the  knots 
and  are  allowed  to  l>e- 
come  absorbed.  The  pe- 
culiar method  of  passing  the  suture  shown  in  the  illustration  is  the 
beat  for  tendons ;  other  structures  may  be  united  by  the  interrupte<l 
or  continuous  suture  as  seems  best  to  the  operator. 

The  peculiar  devices  used  for  suturing  intestinal  wounds  will  be  de- 
scribed under  Surgery  of  the  Abdomen. 

DBESSINOS   AND   SFONaES. 

The  dressing  whicb  practically  is  used  for  all  wounds,  whether  ope- 
rative or  accidental,  is  gauze.  This  gauze  is  what  is  technically  called 
in  trade  circlen  cheese-cloth  or  butter-cloth.  It  is  a  loose  cotton  ma- 
terial with  open  meshes  and  readily  absorbs  fluids.  It  can  be  bought 
from  dealers  in  surgical  supplies,  either  plain  or  impregnated  with  cor- 
rosive sublimate,  carbolic  acid,  iodoform,  double  cyanide  of  mercury 
and  zinc  or  other  antiseptic  in  varying  proportions,  and  is,  in  the 
latter  case,  properly  called  antiseptic  gauze.  Plain  gauze  is  supposed 
to  be  perfectly  free  from  germs,  which,  of  course,  it  never  is,  unless 
previously  subjected  to  high  heat  and  kept  in  cans  tightly  sealed. 
Cheese-cloth  can  also  be  readily  bought  at  dry  goods  stores,  and  after 
it  has  been  wnslied  in  hot  water  containing  a  little  soda  and  dried,  it 
becomes  a  very  cheap  and  effective  dressing.  This  the  surgeon  must 
make  aseptic  for  himself,  by  bakiog  it  in  an  oven  and  keeping  it  free 
from  the  slightest  {K>ssible  contamination  with  dust ;  or  antisejrtic  by 
saturating  it  with  a  germicide  solution. 

M'lien  tlie  wounds  are  open  and  the  gauze  dressing  comes  in  actual 
contact  with  the  wound  surfece  the  secretions  on  drj'ing  glue  it  to  the 
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wound.  A  great  deal  of  pain  is  therefore  given  to  the  patient  upon 
the  removal  of  sueh  a  dressing,  unless  it  has  been  carefully  soaked  for 
8om0  time  with  solution  of  hydrogen  dioxide,  or  with  water,  which  must 
be  steriluEcd  to  prevent  infection.  It  is  well,  therefore,  to  cover  open 
wounds  with  a  piece  of  thin  rubber  tissue  or  oiled  silk  '*  protective  " 
before  applying  the  gauze  dressing.  It  should  l^e  cut  full  of  slits  or 
small  holes  with  a  pair  of  scissors,  in  order  that  tlie  secretions  from  the 
wound  may  escape  into  the  gauze  and  not  macerate  the  tissues  lying 
onder  the  rubber  film.  Evaporation  and  ])ercolation  are  more  free 
through  the  oiled  silk,  which  goes  by  the  name  of  "  protective,"  than 
through  rubber  tissue,  hence  the  former  docs  not,  as  a  rule,  need  to  be 
perforated.  If  a  wound  has  unfortunately  become  the  seat  of  profuse 
suppuration  the  gauze  will  not  adhere  even  when  placed  in  direct  con- 
tact with  it.  In  wounds  the  edges  of  which  are  brought  into  actual 
contact  by  sutures  there  is  no  occasion  for  using  <<  protective  "  under 
the  gauze ;  the  gauze  may  then  be  laid  directly  upon  the  wound  itself. 
It  must  be  understood,  of  course,  that  this  rubber  film  or  oiled  silk 
must  be  thoroughly  cleansed  and  rendered  aseptic  or  antiseptic  before 
being  applied  to  the  wound.  It  is  perhaps  unnecessary  to  say  that  all 
drainage  tubes,  whether  of  rubl)er  or  of  glass,  must  in  a  similar  manner 
be  rendered  aseptic  or  antiseptic  before  use. 

When  a  wound  is  dressed  a  large  mass  of  gauze  consisting  of  from 
four  to  twenty  layers,  varying  with  the  degree  of  serous  effusion  which 
the  surgeon  presumes  will  escape  from  the  wound,  must  be  firmly  and 
evenly  bandaged  over  the  injured  surface.  It  is  absolutely  necessarj' 
that  the  maigin  of  the  dressing  should  extend  a  considerable  distance 
beyond  the  limits  of  the  wound,  in  order  that  the  wound  secretions 
may  not,  by  travelling  between  the  skin  and  dressing,  get  beyond  the 
edge  of  the  latter  and  become  infected  with  bacteria  from  the  air, 
dothing  or  bandages  befi)re  the  surgeon  repeats  his  visit.  In  such  an 
event  the  organisms  will  develop  in  the  bandages  or  portion  of  clothing 
soiled  with  the  discharge  and  cause  putrefaction  and  suppuration  ;  tiie 
infection  will  continue  along  the  path  of  serum  made  under  or  in  the 
ganse,  and  finally  enter  the  wound.  It  is  important,  therefore,  that 
no  such  entrance  shall  be  made  through  or  under  the  dressing  by 
a  track  of  albuminous  fluid  extending  to  infected  objects  outside.  The 
bloodjT  serous  transudate,  which  takes  place  from  the  wound,  usually 
oocora  within  the  first  few  hours.  It  is,  therefore,  wise  to  change  the 
dreaaii^  of  laige  wounds  and  of  wounds  where  there  has  been  a  great 
deal  of  secretion,  within  the  first  twenty-four  hours,  bccausi^  of  the 
possibility  of  such  fluids  reaching  the  surface  at  some  ])art  of  the 
dressing  not  easily  examined  by  the  surgeon.  This  second  dressing 
will  cause  no  annoyance  or  harm  if  it  is  done  with  the  same  attention 
to  antiseptic  precautions  as  is  given  to  the  first  dressing.  The  hands 
of  the  suigeon  and  all  instruments  and  di*cssings  must  be  as  carefully 
fiee  fitnn  germs  as  at  the  time  of  the  operation.  After  the  second 
diemng  no  change  is  required  until  the  fluid  soaks  through  the  gauze 
in  the  course  of  several  days;  or  until  pain  in  the  wound  or  a  marked 
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rise  in  the  temperature  of  the  patient  shows  that  some  complication 
has  arisen  and  that  the  wound  is  not  doing  well.  The  drainage  tubes 
may  often  be  removed  at  the  time  of  the  second  dressing,  unless  sup- 
puration has  occurred,  which  conditioD,  however,  we  do  not  look  for  in 
aseptic  wounds.  If  suppuration  from  any  cause  does  exist  in  a  wound, 
tubes  will  be  required  to  give  free  vent  to  the  pus. 

In  smiill  wounds  where  there  is  but  little  effusion  a  single  dressing 
is  often  sufficient,  aud  by  the  fourth  or  fifth  day  the  wound  will  fre- 
quently be  found  cicatrized.  This  sometimes  occurs  at  the  second 
dressing  of  large  wounds  when  that  dressing  is  not  made  for  a  week 
or  ten  days. 

The  gauze  should  usually  be  applied  dry,  because  bacteria  are  much 
less  liable  to  multiply  in  dry  situations  than  in  wet  ones ;  hence  ii  wet 
dressing  seems  to  increase  the  possibility  of  microbic  infection,  even 
when  these  dressings  have  been  moistened  with  antiseptic  solutions. 
Gauze  which  has  been  sterilized  by  baking  is  not  very  absorbent.  A 
small  amount  of  glycerine  sprinkled  upon  it  before  it  is  baked  makes 
it  absorb  fluids  much  more  efficiently. 

When  there  is  no  wound  and  a  poultice  is  desired  to  relieve  pain  it 
should  be  made  of  aseptic  or  antiseptic  gauze,  covered  with  oiled  silk 
or  rubber  cloth  to  prevent  evaporation.  Poultices  of  flaxseetl  and 
similar  material  are  seldom  used  or  desirable. 

In  some  small  incised  wounds  a  dressing  of  collodion,  collodion  and 
iodoform,  or  collodion  and  boric  acid  may  be  used  instead  of  a  gauze 
dressing ;  for  example,  after  the  removal  of  a 
small  tumor  of  the  face  a  little  collodion  mixed 
with  iodoform  may  be  painted  over  the  edges 
of  the  wound  in  such  a  way  as  to  make  an 
impervious  varnish,  which  keeps  the  wound 
free  from  germs.  Sometimes  this  collodion 
dressing  may  be  made  a  little  firmer  by  laying 
a  small  portion  of  sterile  gauze  or  aseptic  ab- 
sorbent cotton  upon  the  wound  and  saturating 
it  with  collodion  and  iodoform  or  with  collo- 
dion alone.  Boric  acid  or  corrosive  sublimate 
would  probably  answer  as  well  as  iodoform  to 
mix  with  the  collodion  and  would  be  less  ob- 
_  noxious  in  odor.    The  mixture  is  painted  upon 

Hop,  ■  Babiutiiie  of  tba  ipongt.  the  part  after  the  cat^t  sutures  have  been 
used.  If  corrosive  sublimate  is  selected,  not 
more  than  an  eighth  or  a  quarter  of  a  grain  should  be  mixed  with  a 
fiuid  ounce  of  collodion.  Applications  containing  celloidin  have  been 
used  in  a  similar  manner.  Sawdust,  moss,  cotton  jute  and  other  ab- 
sorbent articles  may  be  sterilized  and  used  for  dressings. 

Natural,  or  marine,  sponges  may  be  employed  to  absorb  blood  during 
operations,  or  absorbent  gauze,  cotton,  yam  or  wool  may  be  made  into 
artificial  sponges.  Marine  sponges  are  made  sterile  by  being  soaked 
forty-eight  hours  in  a  15  per  cent  solution  of  hydrochloric  acid,  rinsed 
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in  water,  placed  in  solution  of  potassium  ])orinanganate  (^r.  xxx  to  Oj), 
for  a  half  hour ;  washed  and  then  placed  for  four  hours  in  a  mixture 
of  sodium  hypophosphite  5x,  hydrochloric  acid  f3v,  water  fSxlviij  ; 
washed  in  sterile  ^vater  and  then  stored  in  a  five  i>er  cent,  solu- 
tion of  carbolic  acid.  Sterile  gauze  made  into  flat  pads  or  clipi>cd  into 
pieces  and  tied  in  a  square  piece  of  gauze  makes  a  pretty  siitisfactor}'- 
and  cheap  substitute  for  a  sea  sponge.  Cotton,  woolen  yarn,  or  zephyr 
tied  up  in  gauze^  answers  the  same  pur^iose.  These  substitutes  are 
more  easilv  made  sterile.  Most  of  them  are  inferior  to  the  marine 
sponge  as  an  absorbent.  The  zephyr  or  yarn  spon^  is  probably  the 
best  substitute. 

OOUNTEB-IBBITATION. 

When  a  mild  form  of  counter-irritation  is  wanted,  mustard  plasters, 
tincture  of  iodine^  water  of  ammonia  and  similar  agents,  or  dry  cups, 
are  applied  to  the  skin ;  if  vesication  or  blistering  is  desirable,  can- 
tfaaridal  collodion,  cantharidal  cerate  or  an  iron  disk  heated  by  ini- 
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PmquellD*8  thcnno-cautery. 

merrioD  in  hot  water  is  employed.  More  powerful  revulsive  agents  are 
getona,  caustic  potassa  and  the  red-hot  iron.  The  best  form  of  actual 
cautery  is  the  tnermo-cautery  of  Paquelin,  which  consists  of  a  double 
metal  tube  with  a  hollow  platinum  end  through  which  a  current  of 
benaole  vapor  is  blown  by  compressing  a  rubber  bulb.  If  the  ])lati- 
nom  portion  is  first  moderately  heated  in  a  lamp,  it  can  be  raised  to, 
and  maintained  at,  a  red  or  white  heat  by  keeping  a  constant  current 
of  bpngffl^  vapor  circulating  through  it. 
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This  is  an  exceedingly  convenient  and  manageable  instrument. 
Ordinary  cautery  or  soldering  irons,  heated  in  a  furnace,  answer  the 
same  purpose.  The  electro-cauterj'^  is  usually  inconvenient  for  the 
surgeon's  use.  The  pain  felt  from  the  cauterization  after  the  patient 
recovers  from  anaesthesia  can  be  averted  by  painting  the  burned  sur- 
faces with  undiluted  carbolic  acid  before  sensibility  is  regained.  The 
tissues  may  be  rendered  anaesthetic  by  cocaine,  if  the  surgeon  think  it 
desirable  to  do  so. 

Counter-irritation  is  sometimes  obtained  by  thrusting  needles  into 
the  tissues — a,  method  termed  acupuncture.  The  needles  may  be 
arranged  in  a  bundle  and  propelled  by  a  spring,  or  may  be  introduced 
singly  by  the  fingers  of  the  surgeon.  Additional  irritation  is  induced, 
when  necessary,  by  dipping  the  points  in  croton  oil. 

AB8TBACTI0N    OF  BLOOD. 

Local  abstraction  of  blood  by  leeches  has  been  superseded,  to  a 
great  extent,  by  multiple  punctures  and  scarifications  with  a  sharp 
knife,  and  by  wet  cupping.  In  both  cases  the  flow  of  blood  is  en- 
couraged by  afiFusions  of  hot  water.  Greneral  bloodletting  is  accom- 
plished by  opening  a  vein,  usually  at  the  bend  of  the  elbow,  or,  when 
a  sudden  and  powerful  impression  is  required,  by  incising  the  temporal 
or  radial  artery. 

When  venesection  from  the  arm  is  to  be  performed,  a  bandage  is 
tied  around  the  arm  above  the  elbow,  sufficiently  tight  to  prevent  the 
venous  return  but  not  firm  enough  to  prevent  the  downward  arterial 
flow.  The  veins  then  become  distended.  The  skin  must  next  be 
made  aseptic,  after  which  the  operator,  selecting  the  median  cephalic 
vein  because  it  is  not  in  close  relation  with  the  brachial  artery,  stead- 
ies it  with  thumb  and  forefinger  of  his  left  hand  and  makes  an  oblique 
incision  into  it  by  transfixing  it  with  the  point  of  a  bistoury.  The 
incision  must  be  a  free  one  to  allow  the  blood  to  escape  in  a  jet.  If 
the  median  cephalic  vein  is  not  large  enough  to  give  a  good  flow,  the 
median  basilic  or  any  one  that  is  prominent  may  be  selected.  It  must 
be  remembered  that  the  brachial  artery  lies  under  the  median  basilic 
vein ;  but  if  the  vein  is  transfixed  laterally  with  the  point  of  a  knife 
and  the  incision  made  from  within  outward,  there  is  no  danger  of 
wounding  the  artery.*  The  old-fashioned  spring  lancet  is  much  more 
dangerous,  and  is  inferior  to  an  ordinarj'  bistoury  for  such  an  opera- 
tion. The  vein  can  be  nicely  steadied  for  the  incision  by  passing  a 
small  acupressure  or  harelip  pin  through  the  skin  and  underneath  the 
vessel.  This  is  better  than  attempting  to  prevent  its  slipping  away 
from  the  bistourj'  by  means  of  the  fingers. 

Phlebotomy  should  be  done  when  the  patient  is  in  the  semi-recum- 
bent position.  Removal  of  the  bandage  around  the  arm  \iill  stop  the 
flow  of  blood,  after  which  an  antiseptic  pad  is  placed  over  the  wound 
and  the  limb  kept  comparatively  quiet  for  a  day  or  two. 

Arteriotomy  is  performed  by  merely  cutting  down  upon  the  pulsat- 
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ing  vessel  and  making  an  oblique  or  transverse  incisiitn  into  it9  vroll. 
When  the  amount  of  bleeding  i*  t!atisfactory,  the  vessel  should  t>e 
completely  divided  and  pressure  applied ;  or  ligatures  may  be  put 
upon  the  ends  of  the  artery. 

A8PISATI0N   ABS  TAPPmO. 

A^iuration  is  the  evacuatiou  of  fluids  by  meuiiR  of  a  vacuum  con- 
nected with  a  hollow  needle  oracaniila,  and  is  advuuta^ms  because  it 
pre^'ents  the  admission  of  air  to  the  cavity  from  which  the  fluid  is 
taken.  The  aspirator,  as  perfected  by  Potaiii,  cousiiits  essentially  of  a 
reservoir  which  is  connected  mth  an  exluinsting  pump  and  from  which 
a  tube  pasae«  to  be  connected  \\'ith  a.  hollow  nL>cdle  or  a  i-Etnuln  and 
trocar.  Stopcocks  are  provided  to  prevent  the  admission  of  air  to  the 
tubes  and  reaerroir  and  to  the  cavity  tn  be  tap|)ed. 


When  an  abscess  or  serous  collection  is  to  be  nspirate<l,  a  vacuum 
is  created  in  the  ^eser^'oi^  with  the  air-pump  and  the  needle  intro- 
dnced  into  the  tissues.  The  vacuum  ehamlx-r  is  then  cnuDci'tcd  witli 
the  needle  by  turning  a  stopcock,  and  as  soon  as  the  {toiut  of  the 
needle  enters  the  cavity  atmospheric  pressure  forces  the  Huid  into  the 
chamber. 

When  an  aspirator  is  not  at  hand  or  when  it  is  desinihle  to  have 
lean  preesnre  than  that  induced  l)y  a  vacuum,  the  priiK-iple  of  the  si- 
phon may  be  utilized  by  attaching  a  long  tube  to  a  trocar  ()r  hollo\r 
needle  and  carrying  the  end  below  the  level  of  the  juitient. 

The  Imwdennatic  syringe  answers  ndmintbly  fur  aspiratintr  simdl 
cjBts  and  absoesaes,  and  is  also  of  great  value  in  determining  tlie  char- 
acter of  obscure  swellings.  Motion  of  the  end  of  the  inserted  needle 
will  often  disclose  a  cavity,  even  if  the  contents  are  too  vis<ri<l  to  t'Scu]H' 
duongh  the  orifice  into  the  glass  bnrrel  of  the  hypidertnatic  syringe. 
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When  the  entrance  of  air  into  the  cavity  to  be  evacuated  is  con- 
sidered unimportant  a  trocar  and  canula  are  employed.  In  using  a 
trocar  the  surgeon  should  make  the  parts  tense  by  pressure  with  the 
fingers  of  the  left  hand,  select  a  point  free  from  veins  or  arteries  and 
plunge  the  trocar  and  its  surrounding  canula  through  the  skin  with  a 
sudden  rotary  thrust.  As  long  as  fluid  flows  freely  enough  to  fill  the 
entire  calibre  of  the  canula  no  air  will  enter.  Such  a  free  flow  can  be 
kept  up  until  the  sac  is  nearly  empty  if  pressure  is  made  upon  its  walls 
by  the  surgeon's  fingers. 

In  many  instances  open  aseptic  incision  is  preferable  to  either  aspira- 
tion or  tapping,  which  are  too  often  the  resources  of  timxd  and  dila- 
tory surger}\  They  have,  however,  a  legitimate  field,  e  specially  in 
diagnosis. 


CHAPTER   XI. 

PLASTIC   OR   REPAKATIVE  Sl^RGERY. 

Under  the  term  plastic  surgery  are  grouped  those  o[)erations  wliich 
have  for  their  object  the  construction  of  absent  parts,  usually  from  the 
patient's  own  tissues,  and  the  reposition  or  curtailment  of  parts  dis- 
placed or  deformed  by  accident  or  disease. 

The  s^uffix  plasty  is  used  with  a  prefix,  to  indicate  the  organ  formed  ; 
thus,  rhinoplasty,  the  reconstruction  of  a  nose ;  cheiloplasty,  the  for- 
mation of  a  lip.  The  term  is  also  employed  to  show  the  character  of 
the  tissue  used  ;  thus,  autoplasty,  made  from  the  patient's  own  tissues  ; 
osteo-plasty,  Irom  bony  tissue ;  heteroplasty,  (mm  metal  or  other  for- 
eign Ixxlies. 

Plastic  surgery  is  called  into  play  to  overcome  both  congenital  and 
acquired  defects  and  deformities.  Its  objects,  therefore,  may  Idc  state<l 
to  be  :  To  correct  deformity  due  to  imperfect  fcetal  development,  as 
harelip  and  cleft  palate  ;  to  replace  parts  lost  or  deformed  by  injury  or 
aloeration,  as  in  clr>sing  fistules  or  clefts,  and  reconstructing  destroyed 
noses  or  lips ;  to  relieve  or  prevent  distortion  from  cicatricial  contrac- 
tion, as  after  bums  and  cervical  abscesses  and  the  removal  of  tumors 
requiring  ablation  of  a  large  amount  of  integument ;  and  to  curtail 
organs  rendered  unseemly  by  abnormal  growth,  as  in  greatly  hy})er- 
tmphied  nose  or  tongue  and  in  large  and  pi'otruding  ears. 

The  structures  used  in  constructive  o})erations  are  esiwcially  skin 
and  subcutaneous  cellular  tissue,  though  mucous  membrane,  which 
becomes  somewhat  like  skin  when  removed  to  the  external  surface, 
muscle,  periosteum,  and  even  bone,  are  at  times  successfully  utilized. 

The  patient  must  be  in  good  health,  so  as  to  Ix;  less  likely  to  have 
eiysipelas  or  other  infections  attack  the  wounds  made.  When  parts 
d^troyed  by  syphilis  are  about  to  be  reconstructed,  it  must  be  ascer- 
tained that  no  syphilitic  manifestations  have  occurred  tor  several 
months,  since  a  recurrence  of  s})ecific  ulcenition  would  destroy  the 
sooeess  of  the  plastic  operation  and  perhaps  render  future  measures 
impossible.     The  operation  should  be  rigidly  aseptic. 

The  successive  steps  are  :  Freshening  the  edges  of  the  vacuity  to  be 
filled  and  obtaining  one  or  more  flaps  if  such  are  riMpiired  ;  arresting 
all  bleeding,  since  clots  between  the  raw  surfaces  may  prevent  union 
by  first  intention ;  adjusting  the  parts  in  proper  relation  without  ten- 
sion and  retaining  them  in  apposition  by  sutures  ;  closing  the  gap  left 
by  removal  of  the  flaps,  if  such  have  been  employed  ;  dressing  all  the 
woonds  antiseptically  or  aseptically,  and  preventing  motion  and  fre- 
quent handling  of  the  parts. 

In  complicated  reparative  procedures  it  is  often  necessary  to  accom- 
plish the  desired  end  by  a  series  of  operations,  each  one  of  which  ef- 
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fects  a  result  which  affords  a  basis  for  subsequent  measures.  The  time 
between  any  two  operations  may  be  weeks  or  months,  for  the  secondary 
operation  should  not  be  undertaken  until  cicatrization  and  shrinkage 
have  fully  determined  the  condition  gained  by  the  primary  one. 

In  applying  the  sutures,  doubling  in  of  the  edges  of  the  flaps  can  be 
prevented  by  introducing  the  needle  obliquely,  so  that  the  punctures 
on  the  inner  surface  are  further  from  the  margin  than  the  external 
punctures.  This  causes  the  apposed  sides  to  pout  out  a  little  at  first, 
but  the  protrusion  disappears  with  cicatrization  ;  if  not,  it  can  be  pared 
away  subsequently.  A  few  deeply  placed  sustaining  sutures  may  be 
advantageous  in  maintaining  approximation  when  the  plastic  operation 
requires  the  union  of  large  surfaces  extending  inward  to  a  considerable 

depth,  or  buried  sutures  may  be  employed. 
Fig.  61.  The  strain  is  thus  taken  from  the  superficial 

sutures,  and  rapid  union  of  all  portions  of 
the  wound  is  encouraged.  Silk  or  gut  su- 
tures are  sometimes  employed  between  me- 
tallic ones  to  make  very  accurate  apposition 
of  thin  edges.  Their  early  removal  or  ab- 
sorption, before   it  is  safe  to  take  out  the 

Diagram  of  tongue-and-groove  ^     *-  .it  .  •  ^tj 

suture.  deeper  metallic  sutures  is  not  disadvantag- 

eous. 

The  tongue-and-groove  suture  is  often  a  very  excellent  method  of 
maintaining  apposition  in  rhinoplasty  and  operations  for  exstrophy  of 
the  bladder.  It  consists  in  slipping  the  flap  margin,  which  has  been 
bevelled,  into  a  groove  made  by  dissecting  up  the  edge  of  the  skin 
surrounding  the  raw  surface  to  be  covered.  Four  raw  surfaces  are 
thus  apposed.  Wire  or  silk  sutures  are  then  applied,  as  shown  in  the 
diagram,  and  fastened  over  a  perforated  disk  or  a  pad.  It  is  easy  to 
adjust  the  sutures  by  having  both  ends  armed  with  needles. 

The  gap  left;  by  the  removal  of  the  flap  in  plastic  operations  should 
be  closed,  if  possible,  by  drawing  the  integument  together ;  or  by  in- 
serting a  flap  taken  from  the  neighboring  skin  if  it  can  be  obtained 
from  a  site  which  will  put  the  cicatricial  tension  in  a  less  objectionable 
locality.  If  neither  means  is  applicable  provision  should  be  made  for 
healing  by  granulation  or  skin  grafting.  Often  the  tissue  dissected 
away  to  make  a  raw  surface  for  adhesion  of  the  flap  can  be  utilized  for 
closing  the  hiatus  left  by  the  elevation  of  that  flap. 

The  various  plastic  procedures  are  included  in  three  methods  of 
operating  which  may  be  termed  respectively  the  methods  by  displace- 
ment, by  interpolation  and  by  retrenchment.  Under  the  displace- 
ment method  are  included  operations  done  by  simple  approximation 
and  by  sliding ;  under  the  method  of  interpolation  are  classed  pro- 
cedures accomplished  by  transference  and  by  transplantation. 

The  relations  and  characteristics  of  these  modes  of  operating  will  be 
seen  bv  the  schedule. 
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Methods  vsed  in  Pfofftic  Surgerif. 

DiSPi^cEMKXT — Btretching  or  sliding  of  tissues. 

I.  Simple  uqiprazimafian  after  freshening  the  edgenj  as  in  liarelip,  vesico- vaginal  fiK- 
tule,  bimI  notches  caused  by  tearing  ont  car-ringH. 
II.  Siidin^  into  puniicn  after  tmn^errvng  tension  to  afljoining  localities^  as  in  V-shapefl 
incuioii  for  ectropium  and  cicatricial  contraction  of  joints  after  bums,  and 
in  linear  incisions  to  allow  stretching  of  nkin  to  cover  large  wounds  and  to 
reUz  contracted  parts. 


»2r — ^borrowing  material  from  adjacent  regions,  from  a  limb,  or  from  an- 
other penon  or  animal. 
I.    Trtauftrring  flap  mth  a  petliHr. 

[When  a  flw  is  borrowed  from  the  arm  or  hand  there  is  lesri  necessity  for  rotating 
ana  twisting  tnan  when  it  is  taken  from  the  neighborhood  of  the  organ  to  be  con- 
structed. The  latter  is  generally  the  preferred  method,  however,  because  less  irksome 
to  the  patient  than  the  former  with  its  constrained  posture.] 

A.  Ptatting  in  place  at  once. 

1.  By  rotating  flap  on  the  pedicle  in  its  own  plane  through  one-fourth  or 

one-half  a  cirole,  as  in  making  upper  eyelid  or  nose  from  foreliead. 

2.  By  twisting  flap  on  its  pedicle,  as  in  making  side  of  nosi>  from  lip. 

3.  By  everting  flap  entirely  so  that  raw  surface  is  uppermost,  sis  in  cover- 

ing exstrophy  of  bladder  by  a  scrotal  flap. 
i.  Siiperimpoaing 'one  flap  on  another  whicn  has  Ix^n  everted.     This  is 
done  where  a  thick  wall  is  desirable,  as  in  closing  the  front  of  an  ex- 
strophy of  the  bladder. 

5.  B^  jnmping,  or  carrying  flap  across  a  bridge  of  skin,  and  fixing  only 

Its  end  to  the  part  to  be  repaired.     When  the  flap  has  bi>conie  at- 
tached the  pedicle  is  severed. 

6.  Bt  slijiping  a  flap  through  a  sort  of  buttonhole  ;  as  in  closing  an  o]x?n- 

ing  in  the  cheek  by  a  flap  turned  up  from  the  neck  and  slipped  through 
a  cutaneooB  incisdon  made  along  the  lower  part  of  the  jaw. 

B.  Potting  in  place  gradually  by  successive  migrations,  by  same  manii'uvres 

as  when  the  flap  is  placed  at  once  in  its  permanent  position. 

This  method  is  not  ver}*  commonly  needed,  but  mav  be  valuable 
when  there  is  nothing  but  cicatricial  material  in   tfie   inimeiliatc 
yidnitv  of  the  part  to  be  repaired. 
II.    2Viiibnilri]i/iiMp  vSikout  a  pedide, 

d.  oy  careniUy  satnring  or  fixing  in  the  gap  areas  of  tissue  recently  dissected 

from  distant  regions,  or  taken  from  tlie  lower  animals ;  such  as  re- 
phuung  the  bone  button  aAer  trephining,  and  inserting  portions  of 
nerre-tninks  in  wounded  nerves. 
6.  By  skin-grafting  with  small  pieces  or  large  shavings  of  skin.  This  is  the 
manomyre  of  this  class  that  has  been  followed  bv  the  greatest  success. 
As  it  lersens  cicatricial  contraction  it  mav  be  ailvantngeously  used  at 
times  in  plastic  operations  that  necessarily  leave  surfaces  to  heal  by 
granulation.     Skin  from  the  frog' s  abdomen  may  answer  well. 

e.  By  readjusting  flnger-tiijs,  ears,  and  noses  recently  completely  severed  by 

ii^aries. 
BETBESrCHlOENT — ^remoying  superfluous  material  and  causing  cicatricial  contraction. 
I.   Sly  catting  oat  elliptical  or  semi-elliptical  pieces  of  tissue,  as  in  ptosis,  cystocele, 

and  prolapse  of^the  rectum. 
IL   By  cattinff  oot  triangular  or  wedge-shaped  portions  of  tissue,  as  in  closing  the 
▼affinal  aperture,  decreasing  the  size  of  a  lip,  ear  or  nose,  and  separating 
webbed  flngen. 

Retrenchment  is  often  valuable  l)ocaiise  it  decreases  the  relative  size 
of  features  ;  thuSy  if  a  nose  has  been  partially  lost  the  u])per  lip  appears 
toolai^,  and  its  diminution  will  render  the  defieient  nose  less  notice- 
able. When  material  is  taken  from  the  ])rominent  feature,  and  es- 
pecially if  added  to  the  other,  the  normal  pro[)ortion  is  nearly  reestab- 
lished and  deformity  greatly  conceaUnl. 

To  secure  success  in  plastic  devices  certain  precautions  should  Ix.' 
observed.     In  the  first  place,  the  patient  should  be  in  good  general 
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liealth  and  free  from  irritation  or  inflammation  about  the  seat  of  the 
proposed  operation.  In  transferring  or  transplanting  it  is  desirable  to 
select  normal  integument  for  the  flap,  because  cicatricial  tissue  is  almost 
sure  to  slough  if  dissected  from  the  subjacent  structures.  Approxi- 
mation and  sliding  operations,  however,  may  be  successfully  performed 
with  cicatricial  tissue,  because  these  methods  interfere  very  little  with 
the  vascular  supply  from  beneath. 

All  flaps  should  be  made  large,  thick,  and  with  a  good  vascular 
supply  through  a  wide  pedicle.  As  soon  as  the  flap  is  dissected  loose, 
it  shrinks  and  becomes  paler  and  cooler.  Hence,  it  should  consist  of 
skin  and  plenty  of  subcutaneous  tissue,  because  thick  flaps  contract  less 
and  are  more  vascular.  It  should  be  made  about  one-third  larger  in 
area  than  the  space  to  be  filled  and  should  be  allowed  to  cool  as  little 
as  possible  by  being  placed  in  position  as  quickly  as  practicable.  It  is 
preferable  to  freshen  the  edges  of  the  part  to  be  repaired  before  making 
the  flap.     This  is  especially  true  in  transplanting  flaps. 

It  is  sometimes  well  to  cut  a  diagram  of  the  flap  out  of  paper  or 
cloth,  and  mark  a  similar  outline  upon  the  skin  with  ink  before  be- 
ginning the  dissection  of  the  flap.  It  must  be  remembered  that  when 
the  flap  is  formed  it  contracts  very  much.  At  the  same  time  the  gap 
from  which  it  was  taken  appears  larger  than  is  really  the  fact,  because 
of  retraction  of  the  margins  of  the  wound.  Nevertheless,  it  is  well  to 
make  the  flap  at  least  one-third  larger  and  much  thicker  than  the 
space  into  which  it  is  to  be  interpolated  would  seem  to  require,  since  the 
flap  shrinks  at  once  and  may  undergo  contraction  and  absorption  from 
cicatricial  changes  for  many  weeks  after  union  has  occurred.  Any  re- 
dundancy can  be  readily  removed  when  lapse  of  time  proves  it  actu- 
ally to  exist. 

To  guard  against  imperfect  nutrition  and  consequent  sloughing  of 
the  flap,  it  is  well  to  make  it  with  its  long  axis  corresponding  with  the 
direction  of  arterial  supply,  and  its  base  presenting  toward  the  cardiac 
portion  of  the  arteries.  Where  there  is  very  free  anastomosis,  as  upon 
the  face,  this  rule  may  be  disregarded  to  a  considerable  extent.  The 
calibre  of  the  supplying  vessels  must  not  be  interfered  with  by  too 
much  twisting  or  tension  of  the  pedicle,  which  must  always  be  wide 
and  thick.  Injurious  tension  on  the  pedicle  can  frequently  be  pre- 
vented by  cutting  a  pedicle  with  curved  margins,  which  will  allow  in- 
creased stretching  without  occluding  the  vessels.  Skin  free  from  hairs 
should  be  selected  when  possible,  unleas  it  is  desired  to  make  eyebrows 
or  evelids  with  lashes. 

A  gap  to  be  filled  by  interpolation  and  parts  to  be  united  by  ap- 
proximation should  have  their  surfaces  prepared  by  such  free  incisions 
as  will  give  abundant  areaa  of  contact  for  union  by  first  intention.  It 
is  an  error  to  pare  away  so  little  tissue  that  only  a  thin  raw  edge  is 
obtained.  It  is  necessary  to  have  broad  surfaces  of  contact  to  make 
successful  plastic  operations,  and  these  must  be  obtained  even  at  the  sac- 
rifice of  considerable  material.  Operations  for  harelip  and  torn  peri- 
neum are  often  imperfect  because  of  neglect  of  this  rule. 
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When  all  hemorrhsge  from  the  fiaps  and  freshened  ctlfires  hns  lx>i>n 
controlled,  accurate  approximutioii  is  to  bt;  made  by  nunu-rotig  sutures, 
which  should  hold  the  parti)  merely  in  contnct,  iiUuuing:  tlieni  to  lie 
looiwly  and  without  tension.  It  is  important  in  coui'tnK'tin^  new 
noaes  and  other  features  to  be  satisfied  at  first  with  olitniuing  a  bulky 
semblance  of  the  organ  and  not  to  endeavor  to  trim  down  iJic  struo 
tures  to  BD  accurate  conformation,  becnus<-  it  is  imjxti^itible  to  estimate 
the  amount  and  character  of  cicatricial  shrinkage  wliich  will  occur. 

Exudation  and  organization  of  lymph  aiifficient  to  liold  the  parts  to- 
gether with  moderate  firmness  occurs  in  from  twn  to  thi-ee  days ;  then 
some  or  all  of  the  sutures  may  uaually  be  removed.  Aseptic  sutuix's 
cause  BO  little  local  irritation  that  they  may  be  allowe<l  to  iTuiain  as 
long  as  there  is  any  danger  of  disruption  of  the  adiicriug  parts.  Ab- 
solute antisepeis  adds  greatly  to  the  success  of  plastic  o|>Gratious,  and 
causes  healing  with  the  minimum  de>;ree  of  scarrin^r. 

In  transplanting  without  a  pedicle,  it  is  of  th<;  utmost  imi)ortance 
that  the  tiaenes  be  kept  absolutely  aseptic  and  warm.  Disks  of  bone, 
pieces  of  nerve,  skin  shavings,  and  such  tissues,  when  to  l)c  thus  used, 
should  be  kept  warm  in  sterilized  salt  solution  (O.C  i>er  cent.)  of  about 
105°  F.  If  antiseptic  solutions  arc  employed,  they  should  be  weak 
and  unirritating. 

The  success  following  well  devised  and  carefully  performed  plastic 
operations  is  very  gratifying.     It  is  es[)ecially  so  in  co:>mctic  o|)cra- 
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tions,  nnoe  the  improved  appearance,  though  nut  o<iiial  to  the  normal 
oottdition,  is  of  great  solace  to  tlic  disfigurc<l  patient.  It  is  always  a 
long  time  before  the  cicatrices  become  white  and  soft ;  therefore  the 
lull  nsult  is  not  apparent  until  many  montlis  liave  ela{>3ed. 
•  -•The  disabilities  due  to  fistules,  ruptured  perineum,  ;uid  many  otliei* 
oooditions,  oao  often  be  entirely  removed  by  pla.<itic  sui^ery.     If  gan- 
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Fig.  64. 


grene  of  the  flap  does  not  occur  before  the  end  of  the  fourth  day  it  is 
not  likely  to  take  place,  and  the  integrity  of  the  operation  is  pretty 
well  assured.     If,  however,  during  the  first  three  or  four  days  the  flap 

becomes  grayish  and  pulpy  and  shows 
a  loosened  cuticle,  or,  on  the  other 
hand,  if  it  assumes  a  dry  and  with- 
ered appearance,  it  is  evident  that  de- 
struction by  sloughing  of  more  or  less 
tissue  is  supervening.  The  surgeon 
should,  nevertheless,  leave  the  parts 
in  position,  keep  them  warm,  and  dis- 
turb the  dressings  as  little  as  possible, 
because  the  gangrene  may  involve 
only  the  edges  or  the  superficial  layers 
of  the  flaps. 

To  illustrate  the  manner  of  doing 
plastic  operations  a  few  general  meth- 
ods will  be  described.  As  every  case 
has  peculiarities  of  its  own,  the  illus- 
trations are  given  merely  as  types 
which  will  prove  suggestive. 

Harelip,  as  will  be  shown  in  an- 
other part  of  this  treatise,  is  usually 
remedied  by  paring  the  edges  of  the 
cleft  and  approximating  the  freshened 
surfaces.  Ectropium,  or  eversion  of 
the  lower  eyelid  from  cicatricial  con- 
lS5.«ng  !i^S''fii'''.!^A^t?S.t^:''^  fraction,  is  greatly  improved  by  mak- 

EdgCT  sutured  after  being  dnwn  to  middle  inff  a  V-shapcd  iucisiou  doWUWard, 
line  over  depressed  tissues  which  have  been        •  i      •        i  i  .  i  i 

made  raw  by  scraping.  With  its  basc  embracing  the  cvertcd 

section  of  the  lid,  and  dissecting  the 
tense  stnictures  from  the  subjacent  muscles  so  that  the  V-shaped  area 
of  the  skin  can  be  slid  upward  until  the  lid  assumes  its  natural  posi- 
tion. The  gaping  wound  left  below  and  laterally  can  usually  be  closed 
by  stretching  the  skin  or  by  interpolating  flaps.  This  principle  of 
relieving  teihsion  can  be  utilized  in  many  regions  after  deformity 
from  burns.  The  point  of  the  V  must  always  be  in  the  line  of  great- 
est tension. 

Depressed  and  irregular  cicatrices,  such  as  occur  in  the  neck  after 
chronic  suppuration  of  lymphatic  glands,  can  be  rendered  more  sightly 
by  carrying  an  elliptical  incision  around  them,  freeing  the  integument 
lat<^ rally,  and  drawing  the  under-cut  skin  over  the  depression,  which 
has  })reviously  been  made  raw  by  abrasion.  It  has  been  proposed  by 
Mr.  Adams  to  cut  loose  the  deep  attachments  of  such  scars  Avith  a 
tenotome,  and  then  to  keep  the  scar  tissue  niised  for  a  few  days  by  pins 
inserted  beneath.  Elevated  scars  can  be  excised  as  tumors,  though  the 
rediindancv  sometimes  returns. 

Plastic    oi>erations  for  reconstructing  the   nose  may  be   made  by 
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tnuiefetTing  flaps  from  the  forehead,  or  from  the  nrm  as  Bufjigewtwl  hv 
Taliacotia?.     The  Beptiim,  or  at  least  the  colunina,  i-an  Iw  well  made 
out  of  a  piece  cut  from  tJic  entire 
thickneae  of  the  upper  lip.     Por-  Fig.  U5. 

tloa»  of  tlie  nose  may  he  rcstoiwl 
by  flaps  from  the  checks  or  ii))per 
lip.  It  \s  well  to  remember  that 
taking  portions  of  the  lip  away 
gives  a  flattened  not<e  n  more 
marked  prominence  ;  hence,  two 
indications  are  fulfilled  hy  using 
labial  flaps  for  rhinoplastic  pro- 
cedarea.  The  part^  may  be  kept 
in  place  by  trannfixiDg  the  organ 
and  the  septnm  with  pins,  or  tutxs 
or  plugs  may  he  placed  in  the  nos- 
triCi  for  a  few  days.  When  the 
bridge  is  verj'  much  ehrunkon, 
flape  from  the  forehead  an4l  cheeks 
n>ay  be  superposed  to  give  thick- 
ness. The  lower  lip  can  be  re-  ' 
paired  by  flaps  from  the  chin  or 
cbeeka  ;  or  from  the  upper  lip  if  the  Iosh  of  siil><tancc  is  near  the 
angle  of  the  mouth.     The  phustio  operations  Ity  which  ci-ookcd  nofies 


and  other  deformed  features  are  improved  vary  with  tlu^  chiinirtrr  of 
the  distoitioQ.' 
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SURGERY. 


CHAPTER    XII. 


Sl'RGEKY   OF  SPECIAL    STRUCTURES. 

DISEASES  AND    INJURIES  OF  THE  SKIN  AND  ITS  APPEN- 
DAGES  AND  OF  THE  SUBCUTANEOUS  TISSUE. 

WART    OR   VERRUCA. 

Deflnition. — A  wart  is  a  circumscribed  hypertrophy  of  the  Gutaii&- 
oUfi  papillie. 

Pathology. — It  is  in  fact  a  papilloma,  and  may  have  a  smooth  or 
rough  surface  neTOPding  to  the  arrangement  of  epithelium  covering  the 
cnlargctl  papillte.  The  hi-^tology  of  papilloma  ig  discussed  in  the 
chapter  on  tumors.  Warts  may  be  quite  hard  and  horny,  as  in  tlie 
common  form  found  on  the  hand.^;  modernteW  aoit,  as  ^eii  upon  the 
backs  of  old  persona ;  or  very  soft  and  friable,  aa  the  moist  verrucous 
vegetations  situated  upon  the  anal  and  genital  muco-cutaneous  surfaces. 
The  larft  are  not  syphilitic,  but  depend  upon  an  irritation  due  to  rauci)- 
]«irnlent  discharges  of  any  kind.  The  dischui^e  may  be  venereal, 
but  this  has  uotliing  to  do  with  its  causing  the  warts.  The  gro\vth8 
lire  very  vascular  and  may  be  the  source  of  hemorrhages.  The  fetid 
oder  is  due  to  decomposition  of  the  secretions.  The  other  forms  are 
not  very  vascular  and  are  usually  darker  than  tlie  adjacent  skin. 
Warte  on  mucous  racrabraues  often  bleed  fi'eely  and  in  the  bladder 
and  urethra  may  cause  obstruction  to  urination.  A  warty  gniwth 
occurs  on  the  hands  of  those  engaged  in  making  post-mortem  exami- 
nations, as  a  result  of  infection,  it  is  believed,  with  the  tubercle 
bacillus.  The  horny  wart  at  time's  disappears  spontaneously,  hcnoe  the 
rrpiitation  of  many  household  applications. 

Treatment. — Excision  with  scissors  or  curette  or  repeated  cauteri- 
zation with  nitric  acid,  chromic  acid,  glacial  acetic  acid,  or  ethylate  of 
sodium  is  the  best  treatment.     A  mixture  of  salicylic  acid  (gr.  xxx), 
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extract  of  cannabis  indica  (gr.  x),  and  collodion  (5j)  is  recommended 
to  be  applied  daily.  After  a  few  days  the  devitalized  tissue  should  be 
scraped  oflT.  Ligation  may  be  employed  if  the  wart  is  pedunculated. 
The  soft  warts,  often  improperly  called  venereal  v^etations,  may  be 
treated  in  the  same  way,  though,  when  large,  provision  against  hemor- 
rhage mast  be  made  by  the  surgeon  being  ready  to  apply  pressure  or 
astringents.  Powdered  tannic  acid  is  a  good  styptic  application.  The 
actual  cauter}'^  may  be  used  for  removing  very  large  masses  of  these 
vegetations. 

CORN    OB  0LAVU8. 

Deflnition. — A  com  is  a  small,  circumscribed,  cone-shaped  callosity, 
due  to  hypertrophy  of  the  epidermis,  usually  situated  upon  the  feet  or 
hands,  and  having  its  apex  pressing  upon  the  papillary  layer  of  the 
skin. 

Pathology. — A  corn  is  originally  a  papilloma,  but  as  the  epidermis 
thickens  it  is  pressed  into  the  underlying  tissues  like  a  nail  driven 
into  a  board  and  the  papillte  finally  atrophy.  The  cause  of  corns  is 
pressure,  of  misfitting  shoes  or  from  some  instrument  used  in  manual 
labor,  which  induces  chronic  inflammatory  hyperplasia.  The  pain  is 
due  to  pressure  on  the  delicate  papillary  layer  of  the  true  skin,  be- 
tween which  and  the  callosity  a  small  bursa  is  sometimes  developed. 
If  active  inflammation  and  suppuration  occur  beneath  the  com,  the  pain 
is  intense,  l>ecause  the  pus  cannot  escape  through  the  thickened  epi- 
dermis. When  moisture  is  constantly  present,  as  between  the  toes,  the 
corn  is  macerated  and  is  called  a  soft  corn.  Pathologically  hard  and  soft 
corns  are  the  same.  A  hard  corn  is  occasionally  found  under  the  toe- 
nail. 

Treatment. — The  treatment  consists  in  removing  pressure  by  wear- 
ing broad-sole  shoes,  straight  along  the  inner  border,  with  low  heels. 
The  hardened  epidermis  may  be  scraped  or  cut  away.  This  is  best 
done  perhaps  after  softening  the  epidermis  by  soaking  in  hot  water,  by 
poultices,  or  by  applications  of  alkaline  solutions,  such  as  sodium  car- 
bonate (gr.  X  to  f  3j).  In  using  strong  alkalies  care  should  be  exercised 
not  to  touch  surrounding  parts.  The  com  may  be  surrounded  with  a 
ring  of  wax.  Nitric  acid  applied  to  the  corn  devitalizes  it  and  per- 
mits it  to  be  gradually  cut  away.  As  the  removal  of  the  homy  ex- 
terior relieves  the  pressure  on  the  true  skin,  pain  will  be  mitigated  by 
these  measures.  A  thick  pad  or  plaster  with  a  central  perforation  to 
admit  the  callosity  will  palliate  pain  in  the  same  way.  The  salicylic 
acid  application  given  for  the  treatment  of  warts  is  often  beneficial  in 
cases  of  corns.  Strong  applications  of  nitrate  of  silver  vnW  often  re- 
lieve the  pain  of  either  hard  or  soft  corns.  Inflamed  corns  require 
elevation  of  the  foot  and  moist  antiseptic  dressings.  Grauze  moistene<l 
with  an  antiseptic  solution  and  covered  with  rubber  tissue,  oiled  silk 
or  waxed  paper  is  an  antiseptic  poultice  and  is  valuable.  Soft  corns 
are  benefited  by  dusting  tannic  acid  or  oxide  of  zinc  upon  them.  These 
modes  of  treatment  are  only  palliative.     P]xcision  of  the  horny  cone- 
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shaped  mass  by  careful  dit«scctiou  or  by  cutting  out  an  elliptical  por- 
tion of  tissue  down  to  the  superficial  fascia  is  the  radical  treatment. 
If  abscess  occurs  under  the  iH)rn  prompt  incision  ^^ll  relieve  jmn  and 
probably  effect  a  permanent  cure.  Operations  on  corns  must  l>e  aseptic. 
It  must  be  remembered  that  the  periphenil  circulation  in  the  feet  of 
old  and  infirm  persons  is  not  vigorous ;  hence,  slight  oi)enitive  inter- 
ference may  be  followed  by  gangrene  in  such  patients. 

BOIL   OB   rUBUNOLE. 

Definition. — A  boil  is  a  circumscribed,  painful  and  reddish  eleva- 
tion, due  to  a  localized  pyogenic  infection  of  the  skin  and  cellular  tis- 
sue, usually  terminating  in  central  suppuration  and  sloughing.  The 
infbcClon  usually  begins  in  a  hair  follicle  or  sebaceous  gland. 

Pftthology. — Furuncles  oc^ur  singly  or  scattered  over  tlie  surface 
in  crops,  showing  a  predilection  for  the  back,  axillae,  ])erineum,  but- 
tocks, legs  and  fiu^e.  They  are  at  times  associated  with  diabetes  and 
other  diathetic  conditions.  The  golden  and  white  staphylococci  are 
the  usual  cause. 

There  seem  to  be  two  classes  of  boils :  Those  prinuirily  suiK'rficial, 
due  to  local  irritation  about  a  hair  follicle  or  sebaceous  gland,  as  when 
the  hands  are  exposed  to  irritating  fluids  in  dissecting ;  and  those  which 
begin  deeply  on  account  of  a  localized  depressed  state  of  resistiincc  in 
the  cellular  elements  of  the  skin  and  sul>cutaneous  tissue,  lioils  oc- 
cur among  those  of  depraved  physical  condition  and  in  those  of  ro- 
bust and  vigorous  health.  Sea  air  lias  a  tendency  to  induce  their  ap- 
pearance in  many  people.  The  cause  of  furuncle  is  a  mycotic  one. 
The  cocci  in  many  instances  enter  the  sebiUKious  duct  or  hair  follicle 
from  the  surfiu»  of  the  skin.  In  other  cases,  probably,  thev  are  in 
the  blood  and  become  localized  at  a  |>oint  when*  the  tissues  have  least 
resisting  power.  This  explains  the  location  of  boils  and  their  occur- 
rence in  the  healthy. 

Ssm&ptonui. — ^The  sharp  stinging  pain  felt  u|)on  accidental  ])ressure 
noay  first  call  attention  to  a  small,  red  pimple,  which  gradually  en- 
larges, becomes  hard  and  purplish  and  is  surrounded  by  a  red  areola. 
The  pain  becomes  throbbing  and  constant.  About  the*  fifth  day  a  yel- 
lowish spot  at  the  apex  of  the  elevation  proclaims  the  oceurrencre  of 
suppuration  and  in  a  day  or  two  longer  a  cylindrical  ^n^enish-yellow 
core  or  slough  of  cellular  tissue  is  discharged  hy  the  supi)nrative  i)ro- 
oesB,  leaving  a  deep,  punehed-out  looking  cavity.  This  is  gradually 
filled  by  granulations,  the  adjacent  exudation  of  lymph  is  absorbed  >o 
that  the  tissues  around  regain  their  normal  s(»ftnrss,  and  cicatrization 
is  finally  accomplished. 

The  course  of  a  moderate  size  boil,  that  is,  one  which  with  its  are- 
ola is  say  1}  inches  in  diameter,  is  run  in  ci^lit  or  ten  days,  l^iin 
subsides  as  soon  as  the  slough  or  cfjre  is  discharged.  Smaller  boils  or 
pimples  frequently  appear  in  the  same  locality  some  days  :ilter  tlie 
disappearance  of  the  primary  boil.      Lymplialie  ^rlan<lular  inv^.lve- 
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ment  is  common  during  the  height  of  the  inflammation.  Occasionally 
the  inflammation  terminates  by  resolution,  and  as  no  discharge  takes 
place  such  furuncles  are  termed  blind  boils.  Severe  boils  usually 
cause  some  fevpr. 

The  diagnosis  between  furimcle  and  its  congener,  carbuncle,  is  made 
by  the  single  point  of  suppuration,  the  circular  and  conical  shape,  the 
smaller  size,  the  tenderness  on  pressure,  which  does  not  exist  in  car- 
buncle, and  the  usual  association  with  other  boils. 

Treatment. — It  is  sometimes  possible  to  abort  furuncle  by  early 
applications  of  tincture  of  iodine,  nitrate  of  silver  blisters  or  undi- 
luted carbolic  acid,  or  by  puncture  with  a  red-hot  needle.  Carbolic 
acid  has  been  injected  into  the  forming  boil  with  alleged  advantage. 

Pain  is  quieted  and  suppuration  probably  hastened  by  wet  antisep- 
tic dressings  covered  ^vith  rubber  tissue  or  oiled  silk  so  as  to  consti- 
tute poultices,  and  by  anodyne  applications,  of  which  belladonna  plas- 
ter or  ichthyol  and  extract  of  belladonna  in  equal  parts  are  examples; 
but  these  are  far  inferior  to  early  and  free  incision  under  local  anaes- 
thesia, which  relieves  tension  and  pain,  depletes  the  engorged  tissues 
and  allows  rapid  extrusion  of  the  slough.  It  is  the  effort  of  the  dead 
cellular  tissue  to  escape  that,  in  the  majority  of  instances,  causes  much 
of  the  pain. 

Scraping  the  diseased  tissue  out  with  the  curette  or  excising  it  while 
the  patient  is  etherized  may  hasten  cure.  Dry  antiseptic  dressings 
should  be  used  after  the  slough  has  been  removed  or  discharged. 

The  treatment  of  the  condition  giving  rise  to  a  succession  of  boils 
(funmculosis)  is  difficult,  because  a  determination  of  the  underlying 
causes  is  often  impossible.  Impoverished  blood  demands  iron,  qui- 
nine, mineral  acids,  cod-liver  oil,  malt  and  alcoholic  beverages  and 
pure  air.  Arsenic  (gr.  -^  to  y^^),  hyposulphite  of  sodium  (3ss  to  5j), 
sulphide  of  calcium  (gr.  ij  to  gr.  iv),  and  solution  of  potassa  (TTlxv  to 
TTlxxx)  have  some  reputation  as  antagonists  to  the  furunculous  dia- 
thesis, and  one  or  other  may  be  administered  three  or  four  times  daily. 
Eliminative  measures,  such  as  the  Turkish  bath,  should  be  employed ; 
and  any  gastric,  intestinal  or  genital  derangement  corrected.  Thorough 
cleansing  of  tlie  skin  with  soap,  aided  perhaps  by  turpentine,  ether 
and  non-poisonous  antiseptics,  seems  most  philosophical.  The  occa- 
sional association  of  furunculous  inflammations  with  syphilis,  septi- 
cwraia,  nephritis  and  diabetes  must  not  be  forgotten. 

CARBUNCLE. 

Definition. — Carbuncle  is  a  more  or  less  localized,  deeply-seated 
suppurative  inflammation  of  the  skin  and  cellular  tissue,  attended  by  a 
hard,  very  painful,  flattened  swelling  and  asthenic  symptoms.  It  is  a 
similar  infection  to  the  furuncle,  but  the  infection  probably  occurs  at 
more  than  one  spot.  The  infection  is  said  by  Warren  to  travel 
through  the  columns  of  fatty  tissue  in  the  skin. 

Pathology. — This  section  does  not  discuss  the  local  lesion  of  malig- 
nant pustule,  or  anthrax,  which  is  spoken  of  in  an  earlier  chapter. 
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Unfortunately  the  term  anthrax  is  sometimes  applied  to  carbimele. 
Curbunele  is  due  to  pyogenic  organisms.  There  is  a  great  clinical 
similarity  between  furuuelc  and  tlie  more  st^vere  disease,  carbuncle. 

SymptoniB. — Carbuncle  is  usually  single  and  is  most  frequent  in 
elderly  people  and  in  those  of  im[)aired  health  ;  it  is  often  associated 
with  diabetes  and  chronic  renal  disease.  A  chill  may  be  the  premoni- 
tion of  the  cnrbuncley  which  appeal's  as  a  painful  red  spot,  perhaps 
surmounted  by  a  vesicle.  The  posterior  j)art  of  the  trunk  and  neck 
is  its  favorite  locality.  X  firm,  flattened,  dusky  red  swelling,  evi- 
dently involving  a  considerable  depth  of  tissue  and  exceedingly  pain- 
ful, though  the  pain  is  not  much  increased  by  pressure,  soon  shows 
tliat  a  mere  furuncle  is  not  to  be  expected.  The  brawny  inflamma- 
tion is  localized ;  though  it  evinces  some  tendency  to  spread,  which  is 
quite  unlike  the  sharply-defined  furunculous  aflcction. . 

The  feeling  of  tension  and  the  throbbing  pain  are  very  marked,  the 
muscles  in  the  vicinity  become  stifle  from  pain,  and  glandular  swelling 
is  quite  prominent.  After  the  lapse  of  ten  days  or  two  wc(?ks  the  skin 
softens,  first  perhaps  becoming  vascular,  and  is  riddled  by  gangrenous 
openings  throngh  which  sloughing  cellular  tissue  and  ichorous  pus  is 
discharged.  Tongh  fibrous  cords  or  sloughs  arc  extruded  and  the  con- 
tinuous destruction  of  the  skin  goes  on  until  there  is  left  a  deep  exca- 
vated ulcer  with  irregular  indurated  margins.  The  diameter  of  a  car- 
buncle varies  from  one  to  six  inches  and  it  mav  extend  down  to  the 
onderlying  muscular  tissue,  but  rarely  goes  Iwyond.  The  duration  of 
the  disease  is  a  month  or  six  weeks,  though  this. period  may  be  gnnitly 
lengthened  by  indolent  cicatrization  of  the  ulceration.  The  pn^gnosis 
is  exceedingly  unfavorable  when  the  carbuncle  is  large  and  situated 
upon  the  head  or  neck,  es])ecially  if  the  patient  is  <»ld  or  infirm. 

The  constitutional  symptoms  are  asthenic,  and  arc  of  course  more 
grave  if  the  sloughing  causes  profuse  hemorrhage. 

Treatment. — ^The  internal  treatment,  therefore,  comprises  sujjpor- 
tive  and  anodyne  measures,  for  even  j)i'eliminary  depletion  wonhl  be 
inadvisable.  Quinia  (gr.  x-xv  daily),  dried  sulpliatc  of  iron  (gr.  iij-vj 
daily),  and  milk  punch  (whiskey,  f5j-v  daily)  represent  tlie  cliaracter 
of  agents  to  be  employed  in  severe  cases. 

Ice  has  been  recommended  as  a  loc^d  application  in  tlie  early  stage 
to  cause  the  disease  to  al)ort.  Blisters  an*  sometimes  (Muploved  with  a 
similar  object,  and  are  also  sometimes  applied  around  the  cMrbiiiiclc  to 
prevent  extension  of  the  inflammation  by  cruising  abundant  efliisi(»n  (»f 
serum.  Circular  compression  made  by  plastei's  with  a  central  hole 
over  the  focus  of  inflammation  or  by  a  cupj)iiig  glass  hns  advocates,  wlio 
think  that  the  progress  of  the  carlnincle  is  limited  or  its  severity  les- 
sened bv  this  device.  When  it  is  evident  that  arrest  eaimot  bt*  areom- 
pli^hed,  moist  antiseptic  dressings,  covered  with  rublxT  cloth  tn  pre- 
vent evaporation,  are  the  proper  applications  to  hasten  suppuration  and 
the  discharge  of  the  gangrenous  tissue.  The  treatment  by  incision,  or 
by  curetting  or  excision  is  in  accord  with  the  pathology  <»!*  the  disease. 
The  earlier  the  sloughing  and  suppurating  inas>  is  removed  the  belter 
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for  the  patient.  Incision  aids  in  the  spontaneous  extrusion  ;  curetting 
or  excision  is  a  more  radical  and  quicker  method.  Judgment  is  re- 
quired on  the  part  of  the  surgeon  to  determine  which  is  best.  Sub- 
cutaneous injection  of  undiluted  carbolic  acid  may  be  valuable  in  an- 
tagonizing the  infecting  agent.  Thorough  cleansing  with  sublimate 
solution  (1  :  1000)  of  the  cavities  under  the  perforated  and  sieve-like 
integument  is  judicious.  Cicatrization  of  the  resulting  ulcer  is  accom- 
plished as  in  ordinary  cases  of  ulceration  after  gangrene.  Stimulating 
ointments  or  lotions  and  skin-grafting  may  be  required.  The  cicatricial 
contraction  is  usually  less  than  would  seem  probable  from  the  extent 
of  the  ulceration.  This  is  due  to  the  fact  that  the  thickened  and  in- 
durated edges  give  the  ulcer  a  factitious  depth. 

Capillary  hemorrhage  may  be  pretty  free  after  operative  treatment 
but  will  relieve  engorgement ;  it  is  not  likely  to  do  harm,  even  in  the 
asthenic  condition  present,  unless  a  vessel  of  considerable  size  is 
wounded.  Pressure  with  compresses  and  bandages  will  control  the 
bleeding,  if  it  is  sufficient  to  require  treatment.  Applications  of  very 
hot  water  have  a  styptic  influence.  The  diseased  structures  may  be 
destroyed  without  hemorrhage  by  the  application  of  caustic  potassa, 
which  cauterizes  and  causes  chemical  destruction  of  the  skin  and  sub- 
cutaneous tissue.     Cauterization  with  a  hot  iron  might  be  employed. 

LUPUS. 

Definition. — Lupus,  or  lupus  vulgaris,  is  a  chronic  cellular  infiltra- 
tion of  the  skin,  exhibiting  itself  as  irregular,  nodular,  reddish-brown 
patches  of  granulation  tissue,  which  may  or  may  not  proceed  to  destruc- 
tive ulceration  but  which  usually  leave  disfiguring  cicatrices.  Lupus, 
as  previously  stated,  is  a  form  of  cutaneous  tuberculosis,  due  to  the 
tubercle  bacillus. 

Pathology. — ^The  disease  has  an  important  surgical  bearing,  because 
there  is  a  liability  of  its  being  confounded  with  syphilitic  and  epithelio- 
matous  ulceration.  The  superficial  form  of  lupus,  erythematous  lupus 
as  it  is  called,  is  a  different  affection  from  ulcerating  lupus.  It  is 
a  skin  disease  located  especially  in  the  sebaceous  glands  and  does  not 
interest  the  surgeon. 

Symptoms. — Lupus  begins  as  a  group  of  small,  hardened,  reddish- 
brown  points  in  the  skin  which  increase  until  they  become  papules  or 
tubercles.  The  patch  may  enlarge  or  several  small  patches  may  coalesce. 
There  is  no  pain.  Cure  may  occur  at  this  stage  by  absorption  of  the 
nodules,  leaving  an  atrophic  kind  of  scar;  or  destructive  ulceration 
of  the  affected  skin  may  take  place.  Such  ulceration  is  exceedingly 
chronic  and  is  characterized  by  accumulation  of  crusts,  slight  discharge, 
slow  involvement  and  destruction  of  underlying  cartilaginous  structures, 
and  contracting  cicatrices  which  cause  marked  deformity.  Ulcerating 
lupus  usually  attacks  the  face  in  the  neighborhood  of  the  mouth,  nose, 
and  ears,  but  may  appear  upon  other  parts  of  the  body,  especially  the 
fingers.     There  may  be  slight  pain  in  the  later  stages  of  the  disease. 
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The  causation  of  lupus  is  the  tubercle  bacilhis.  The  general  health 
may  be  good.  It  occurs  in  children  chiefly,  and  is  rare  in  this  coun- 
try^ except  among  the  foreign  element  of  our  {K>pulation. 

Lupus  must  be  carefully  differentiated  from  syphilitic*  ulcers  and 
from  epithelioma,  which  shows  a  predilection  to  attack  similar  regions 
of  the  face. 


UrCERATIOX   FBOM   LUPITH. 

Compftratively  Bopeificial. 

Area  father  nmdL 

Uloenuion  anudly  limited  to  one  region. 

IncresKB    by     coalescing    of    axl^acent 

patches. 
Border  illy  defined. 
Diachai]^  slight  and  not  fetid. 
Scabs  thin  and  reddish-brown. 

slow,  takes  months  to  develop. 


Scan  hard,  yellowish,  and  have  great 

tendency  to  contract 
No  other  lesioDs. 
Xol  improved  by  medicinal  treatment. 


Uijceratiox  from  Luprs. 

Ucoally  upon  fieuse,  may  attack  otlier  parts. 

Indaration  not  yctj  marked  and  is  diflHue. 

No  pain. 

Ulceration  begins  at  several  points  of  the 

patch. 
Deatiuction  of  tissue  usnally  not  very 


No  hard  and  everted  border  ever  present. 

Ulcer  umally  rather  superficial,  with  base 

of  small,  red  granulations. 
Skw  in  its  progress. 
Oocon  eqieciaUy  in  children. 


Syphilitic  U^cEKATroy. 

Quite  deep,  often  excavate*]. 

An»a  may  be  nuite  large. 

ricere  often  di8Beminate<l  over  surface  of 

body, 
iricers  remain  8ei)aratc. 
Border  shanily  detined. 
I>ifleharf^  abundant  and  foul. 
Scabfl  thick,  often  greenish. 
Progress  more  nipid,  a  large  ulcer  will 

develop  in  a  few  weeks. 
Scare  soft,  whitish,  have  little  contnurtile 

tendencv. 
Lesiomt  o^  bones,  glands,  etc. 
Cured  by  menniry  and  potiissium  iodide 

in  full  doses. 

EpITHELK )MA'r<  )US  Vu  eration 

Situated  usually  at  muco-cutane<>us  junc- 
tions. 

Indunition  well  marke<l  and  cirt»ura- 
scrilnxl. 

Pain  may  be  quite  severe. 

Ulcenition  begins  at  one  point  and 
spreads. 

Destruction  and  loss  of  substamnj  great. 

Indurated  and  everted  bonier  a  charac- 
teristic. 

Ulcer  deep,  with  uneven  base  and  foul 
dlEJicharge. 

More  rapid  in  its  progrt»ss. 

(.>ccurs  especially  in  adults  and  agcil. 


It  will  be  seen  that  the  eUnical  history  of  the  ulcerative  stages  of 
these  affections — lupus,  syphilis^  and  epithelioma — is  very  diifen^nt. 

TrsatBltnt. — ^This  intractable  aifeotion  re(|uires  active  and  ]>ro- 
longed  treatment,  (rood  nutritious  food,  general  hygienic  measures 
and  oonstitntional  and  local  remedies  are  demanded. 

Cod-liver  oil  (fSij  to  fSss),  iodide  of  potassium  (gr.  v-x),  and  syrup 
of  iodide  of  iron  (fSss  to  foj)  are  probably  the  most  valuable  internal 
remcdiesj,  and  should  be  t^ted  before  severe  local  a])plleatinns  are 
adopted.  Arsenic  is  a  constitutional  remedy  worthy  <  »f  trial.  ( 'austics 
are  neoessaiy  as  topical  remedies,  unless  absorption  of  the  infiltration 
ooenre  in  the  early  stages  of  the  di.sease.  Al)S(>rption  may  j)()ssibly 
be  assisted  at  this  time  by  painting  with  tincture  of  iodine,  undilutod 
or  mixed  with  glycerin,  or  by  applying  tar  or  some  mercurial  oint- 
ment, or  using  iodoform  powder.  Later  it  l>etM)mcs  necessary  to  use 
eaufltica  to  destroy  the  dLseaseil  tissue.     Nitrate  of  silver  is  higlily 
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recommended  by  Hebra,  but  it  is  not  us  powerful  as  other  agents, 
which,  however,  in  »ome  instances  destroy  the  healthy  as  well  as  the 
unhealthy  skin.  Potas^a  and  lime  are  painful  applications,  and  have 
a  verj'  destructive  tendency  ;  hence,  the  surrounding  parts  must  be 
protected  by  pieces  of  plaster  or  cloth,  and  some  iveak  acid  should  be 
at  hand  to  neutralize  the  alkali  if  necessary.  Arsenioua  acid  (gr. 
xx-xxx  to  5j  of  ointment)  is  painful,  but  acts  only  on  aflfeoted  struc- 
tures. Pyrogallic  acid  ointment  (5j  to  5j)  is  painless,  and  acts  very 
slightly  on  the  normal  tissue.  Chromic  acid,  to  which  a  few  drops  of 
water  have  been  added,  applied  with  a  brush,  is  my  favorite  for  such 
purposes.  Solution  of  cthylate  of  sodium  may  be  used  and  is  effi- 
cacious as  a  destroyer  of  abnormal  structures.  Scraping  away  the  dis- 
eased skin  with  a  sharp-edged  scoop  or  curette  and  applying  subse- 
quently caustics,  such  as  zinc  chloride  or  one  of  those  mentioned  above, 
is  a  proper  and  often  efficient  method  of  treatment.  The  thermo- 
cautery tit  galvanic  cautery,  is  an  available  method  of  obtaining  a 
similar  object.  Excision  of  the  ulcer  may  sometimes  be  justifiable 
when  the  gap  can  be  closed  by  a  plastic  procedure.  Midtiple  incisions 
are  said  to  be  beneficial  by  arousing  traumatic  inilammation. 

Koch's  tuberculin  used  hypcidermically  has  had  some  reputation  as 
a  remedy. 

ABABIAH   ELEPKAHTIASIS. 

Definition. — Arabian  elephantiasis,  or  Barbodoes  leg,  is  a  local  dis- 
ease, cliaractcrized  by  chronic  hypertrophy  of  the  skin  and  underlying 
cellular  tissue,  giving  rise  to  discoloration,  thickening,  induration, 
warty  growths  and  deformity. 


It  is  essentially  diHereut  from  Grecian  elephant insis,  or  leprosy, 
which  is  duo  to  a  vegetable  jMirasite,  the  l>aeillus  of  leprosy.  Leprosy 
does  not  U-long  to  the  domain  of  sui^ry. 
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Symptoms. — ^Thc  first  step  in  the  disen.so  i.s  a  loail  inflammation  of 

an  er}'si])elatous  kind,  acccmipanied  by  involvement  of  the  lympliatie 

vessels  and  glands.     This  attack  subsides,  leaving  tlie  jiart,  usually  a 

leg  or  the  genitah^,  somewhat  enlarged  and  (edematous.     Keeurrenee 

of  .such  inflammaton'  conditions  takes  plaee  at  intervals,  leaving  in 

each  instance  more  thickening  and  defonnity.    In  the  course  of  a  year 

or  two  the  hypertrophied  skin  and  sulxnitaneiais  tissue  cjuise  the  jwrt 

to  assume  enormous  projK)rtions.    The  thickened,  hardene<l  skin  hangs 

in  irregular  folds,  and  the  surface  often  lK*eomes  eczematous.     From 

the  accompanying  fissures  and  uleers  bloody  seiiini  exudes  and  causes 

scabs  to  form.     The  surface  mav  be  smooth  and  eczematous,  or  verv 

rough,  from  the  development  of  |)apillary  enlargements  or  warts.    The 

enlarged  region  is  usually  darker  than  natund  and  greatly  niissha]H'n. 

The  decomposing  secretions,  if  abundant,  give  rise  to  fetor.     The 

great  weight  is  a  source  of  inconvenience,  an<l  pain  or  itcliing  may  at 

times  add  to  the  ])atientV  discomfort.     During  the  active  inflannna- 

toiy  periods  fever  is  present,  and  the  load  symjitoms  are  more  s(?vere. 

Arabian  elephantiasis  is  not  common  in  the  United  States,  but  is 
frequently  seen  in  the  West  Indies,  South  America  and  other  tropical 
countries.  A  condition  resembling,  if  not  identical  with  it,  is  not 
infrequently  seen  associated  with  chronic  leg  ulcer.  The  cause  is  ol)- 
scnrCy  but  is  probably  connected  witli  the  lymphatic  system.  Tlie  dis- 
ease i»  attributed  by  some  investigators  to  occlusi(»n  of  the  lymphatic 
vessels  by  an  animal  parasite,  the  tilaria.  It  is  found  among  the  poor, 
especially  in  adults,  and  is  neither  heri^ditary  nor  contagious.  It  is 
always  chronic  in  its  progress,  and  does  not  tend  to  a  fatal  issue.  ( )nc 
of  the  legSy  the  scrotum,  penis  or  vulva  is  the  usual  situation  of  tlie 
disease. 

Pathologically  it  consists  of  an  hyjiertrophy  of  tlie  skin  and  areolar 
tissue,  with  enlarged  blood  vessels  and  dilated  lymphatics.  In  very 
protracted  cases  muscular  atrophy  and  degencnition,  and  thickening 
of  the  bones  take  place. 

Treatment. — It  should  Ikj  treated  in  the  acute  inflanmiatory  stages 
by  rest  in  the  horizontal  posture,  and  by  cold  water  and  anodyne  ap- 
plications. When  these  symptoms  have  abate<l  inunction  with  mer- 
curial ointment,  painting  with  tincture  of  iodine  and  the  application 
of  the  elastic  bandage  are  the  best  methods  of  inducing  absorption  and 
diminution  of  bulk.  Continuous  elevation  of  the  limb  should  always 
form  an  important  factor  of  the  treatment.  TIh^  rapid  decrease  in  size 
under  elevation  and  frequent  readjustment  of  the  elastic  bandage  is 
often  a  matter  of  astonishment,  but  the  hy])ertrophy  is  liable  to  return 
when  the  patient  regains  the  erect  position.  The  eczematous  compli- 
eation  is  often  benefited  by  a  paste  of  salicylic  acid  (oij),  carbolic  acid 
(3ij)y  zinc  oxide  (Sss)^  mucilage  (3xx),  and  glycerin  (Tixx). 

Ligation  of  the  main  arterial  trunk  has  been  followed  l>y  a|>]>anMit 
amelioration.     Amputation  may,  at  times,  be  ju>tifial)le. 
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BURNS. 

Definition. — Bums  are  iDJuries  produced  by  the  application  to  the 
.surface  of  heat  sufficient  to  cause  iniSammation  or  destroy  the  \dtality 
of  the  tissues.     Scalds  are  burns  due  to  contact  with  hot  fluids. 

Pathology. — Sunburn  is  a  dermatitis,  or  inflammation  of  the  skin, 
resembling  that  caused  by  heat,  but  due  to  exposure  to  the  sun's  rays. 
Such  inflammation  is  prevented  by  protecting  the  skin  with  dark  veils 
or  clothing,  and,  when  caused,  is  to  be  treated  as  an  ordinary  burn  by 
cooling  and  anodyne  applications.  Injuries  due  to  the  chemical  action 
of  strong  acids  and  alkalies  are  improperly  called  burns,  though  the 
effects  are  similar  to  those  caused  by  heat. 

Injuries  from  chemicals  should  be  treated  locally  at  first  by  weak 
alkaline  or  acid  solutions  to  neutralize  respectively  the  acid  or  alkali 
doing  the  mischief.  The  subsequent  treatment  is  identical  with  that 
of  burns.  Lightning  and  contact  with  electric  light  wires  sometimes 
causes  bums,  in  addition  to  the  nervous  phenomena  due  to  the  electric 
current.  The  bums  are  to  be  treated  as  other  burns.  Prolonged  ex- 
posure to  the  X-rays  for  taking  skiagraphs  or  when  working  with  the 
apparatus  causes  a  dermatitis  which  is  often  called  a  bum.  It  is  appar- 
ently due  to  electrical  irritation  of  the  skin  and  is  prevented,  it  is  said, 
by  interposing  an  aluminum  plate  between  the  Crookes's  tube  and  the 
skin.  The  inflammation  and  sloughing  may  be  severe,  and  require 
treatment  similar  to  that  used  for  such  conditions  from  other  causes. 

The  local  effects  of  contact  with  heat  necessarily  depend  upon  the 
temperature  and  the  time  of  exposure.  There  are  practically  only 
three  classes  of  burns  :  1.  Erythematous  burns,  or  those  so  superficial 
in  their  influence  that  nothing  further  than  hypersemia  and  slight  serous 
effusion  into  the  skin  occur.  2.  Vesicating  burns,  which  do  a  greater 
degree  of  damage,  and  are  followed  by  vesicles  resulting  from  an  effu- 
sion of  serum  between  the  derma  and  epidermis.  3.  Necrotic  burns, 
which  are  followed  by  eschars,  because  the  upper  portion  of  the  derma, 
or,  perhaps,  the  whole  thickness  of  the  skin,  or  the  muscles,  fascise  and 
bones  are  devitalized. 

Symptoms.— In  erythematous  bums  the  skin  is  red,  painful,  and 
swollen  ;  but  tliese  inflammatory  symptoms  subside  in  a  few  hours  or 
days,  and  no  cicatrix  is  left,  even  when  desquamation  takes  place. 

Vesicating  burns  promptly  show  vesicles  or  blebs  filled  with  clear 
or  blood-stained  serum,  and  are  the  seat  of  active  inflammation  caus- 
ing severe  pain.  The  serum  escapes  by  rupture  of  the  vesicle  or  is 
absorbed,  and  a  new  epidermis  is  formed  in  the  course  of  a  week.  If 
the  old  cuticle  is  early  cast  off  or  removed  by  friction,  so  that  the 
cutis  is  exposed  to  irritation  and  to  pus  infection  from  pyogenic  germs, 
in  the  air  or  on  the  clothing,  great  pain  and  superficial  suppuration 
result.  Xo  cieatrix  follows  vesicating  burns,*  though  a  discolored  stain, 
similar  to  tliat  seen  after  blistering  with  cantharides,  may  remain  for 
a  time. 

Xecrotic  burns  destroy  the  vitality  of  the  tissues ;  therefore  the 
eschars,  when  separatal,  leave  ulcerated  surfaces  to  heal  by  granula- 
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tion.  The  pain  of  such  bums  is  intense,  if  shook  does  not  prevent 
its  being  felt.  The  dirty  brown  color  of  such  bums  is  characteristic, 
but  it  is  impossible  to  tell  how  deep  the  destruction  has  boon  until  the 
sloughs  separate.  If  the  parts  are  kept  aseptic  there  will  1>e  no  sup- 
puration under  the  eschars,  which  will  drop  off  when  the  ]>arts  are 
healed.  Cicatricial  contraction  and  deformity  are  usually  great.  The 
cicatrices  may  assume  a  very  rough  and  irregular  appearance  fi*om  ab- 
normal development  of  fibrous  tissue.  Keloid  and  inalignaut  degen- 
erations at  times  attack  such  scars. 

The  constitutional  effects  of  burns  van-  with  the  amount  of  surfac^e 
involved  and  the  degree  of  buming.  An  erythematous  burn  of  a 
large  suHaoe  will  cause  more  dangerous  symptoms  than  a  dee}x?r  ))um 
of  limited  area.  When  bums  arc  severe  enough  to  cause  constitu- 
tional manifestations,  these  symptoms  are  exhibited  in  three  stages  :  1, 
that  of  shock ;  2,  that  of  imflammatory  fever ;  :]y  that  of  exhaustion. 
The  stage  of  shock  is  accompanied  by  feeble,  frequent  pulse,  great 
depression  of  the  nervous  system,  lowered  tempeniture,  chills,  nausea, 
restlessness  and  perhaps  delirium.  Pain  is  not  very  prominent  if 
shock  is  great.  Greater  shock  attends  bums  of  the  trunk  than  of  the 
limba.  Congestion  of  the  brain,  of  the  thoracic  and  alxlominal  or- 
gans occurs,  and  the  patient  often  dies  in  twelve  or  twenty-four  hours 
without  showing  any  reacticm  from  the  collapsed  state.  The  degree 
of  shock  caused  in  children  and  the  agcil  is  greater  than  in  the  mid- 
dle period  of  life. 

The  stage  of  inflammatory  fever,  which  lasts  from  the  se(*ond  to 
about  the  fourteenth  day,  is  characterized  by  increased  bodily  tempeni- 
tare,  disordered  secretions,  great  thirst,  and  often  by  inflammation  of 
the  internal  organs,  such  as  cerebral  meningitis,  bronchitis,  ])lcuro- 
poenmonia,  nephritis  and  enteritis.  It  is  due  largely,  if  not  entirely, 
to  infe<;tion  of  the  burned  surfaces.  Uleenition  of  the  dutKlenum, 
sometimes  proceeding  to  perforation,  is  a  rt^markable  lesion  occnrring 
at  times  during  this  stage.  It  is  to  be  suspecte<l  if  hy]K)gastric  pain, 
vomiting  of  blood,  abdominal  tenderness,  and  ))loody  stor)ls  are  ob- 
served. Its  occurrence  has  been  attribute<1  to  the  unusual  vicarious 
acdon  thrown  upon  the  ducxlenal  glands,  and  also  to  a  possible  embolic 
plugging  of  the  vessels  of  the  intestine.  Neither  of  these  theories  has 
been  proved.  Duodenal  ulcer,  if  it  occurs,  is  dev(*Io])ed,  as  a  rule, 
■bout  the  seventh  or  tenth  day  of  the  inflannnatorv  stage.  In  this 
albuminuria  varying  with  the  tenqn'mture  and  a  small  v<*sieular 
iption  thickly  scattered  over  the  trunk,  have  been  noticed. 
The  stage  of  exhaustion  is  due  to  the  depression,  caused  by  the  in- 
flammatory irritation,  and  by  the  profuse  sup))uration  often  accompany- 
ing the  detachment  of  the  eschars  and  the  eieatri/ation  of  the  resulting 
ulcers.  Infection  usually  occurs  before  the  snrg(H»n  reaches  the  burned 
patient.  There  is  great  debility  but  no  pain  unless  the  ulcers  ar(> 
■objected  to  pressure  or  rudely  handled  in  reapplying  dressings. 
Amjloid  visceral  changes  may  possibly  result  from  prolonp'd  snp])u- 
lation.     Erysipelas  and  tetanus  occur  at  tim(>s  fnnn  infeetion. 
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Few  cases  of  severe  burn,  and  superficial  burns  must  be  considered 
severe  if  one-third  of  the  surface  be  injured,  survive  until  the  suppura- 
tive stage  begins.  The  majority  die  of  shock  within  the  first  thirty- 
six  hours.  Many  others  die  during  the  inflammatory  stage  from 
asthenia,  sepsis,  and  lesions  of  the  internal  organs.  Inflammatory 
oedema  of  the  glottis  from  inhalation  of  steam  may  be  a  cause  of  death  ; 
but  flame  itself  is  not  inhaled,  as  is  supposed  by  the  laity.  In  most 
instances  where  incinerated  bodies  are  found  in  burned  buildings, 
asphyxia  has  occurred  from  the  gaseous  products  of  combustion  before 
the  tissues  have  been  subjected  to  the  action  of  fire.  Spontaneous 
combustion  of  the  human  body  is  impossible. 

Treatment. — The  constitutional  treatment  of  burns  should  be  di- 
rected to  the  relief  of  shock  and  pain^  the  prevention  of  secondary 
visceral  inflammations  and  the  support  of  the  general  powers  of  the 
system  ;  while  topical  remedies  should  be  employed  to  relieve  pain, 
moderate  local  inflammation,  prevent  infection,  hasten  cicatrization, 
and  prevent  contractile  deformity. 

Reaction  from  shock  should  be  sought  for  by  the  application  of  heat 
and  the  administration  of  stimulants  and  concentrated  food  in  small 
quantities.  The  hot  bath  (100°  F.)  may  be  available  to  raise  temper- 
ature and  relieve  pain.  The  addition  of  sodium  bicarbonate  to  the 
bath  might  be  beneficial.  Pain  is  to  be  relieved  in  severe  cases  by  an 
immediate  hypodermic  injection  of  a  quarter  or  half  grain  of  morphia, 
or  bv  the  inhalation  of  an  anaesthetic.  Anaesthesia  is  often  desirable 
before  attempts  are  made  to  remove  the  clothing ;  small  doses  of  mor- 
phia will  then  be  effective  in  prolonging  the  freedom  from  pain.  In 
the  later  stages  of  bums  laxatives,  diuretics,  revulsives  and  other  anti- 
phlogistic measures  may  be  demanded  to  prevent  internal  inflammation 
and  to  substitute  the  derivative  action  of  the  skin.  The  stage  of  ex- 
haustion preeminently  requires  tonics  ;  and  on  this  account  actively  de- 
pressing remedies  are  to  be  avoided  in  the  inflammatory  stage. 

The  local  treatment  varies  with  the  degree  of  burn.  Erythematous 
burns,  if  limited  in  extent,  are  relieved  of  pain  by  solution  of  sodium 
bicarbonate,  cold  water,  blotting  paper  soaked  with  molasses,  lead 
water  and  laudaniun,  and  in  fact  by  almost  any  dressing  that  excludes 
air  and  constringes  the  dilated  capillaries.  Menthol  might,  from  its 
great  refrigerant  action,  be  exceedingly  soothing.  The  application  of 
cold  to  large  erythematous  burns  is  ill-advised  because  of  tlie  tendency 
to  depress  tlie  surface  tem}>erature  and  congest  the  internal  organs.  A 
household  remedy  for  small  burns  of  this  degree  is  to  hold  the  part 
near  a  hot  fire  and  thus  apply  dry  heat.  Zinc  oxide  ointment  spread 
on  muslin,  zinc  oxide  powder  or  wheat  flour  dusted  over  the  burned 
surface  arc  recommended  highly. 

The  proper  treatment  for  vesicating  burns  is  to  puncture  the  blebs 
carefully  and  allow  the  serum  to  escape,  so  as  to  prevent  the  epidermis 
being  rudely  rubbed  off*.  This  epidermis  makes  the  best  possible 
protection  from  irritation  and  septic  infection.  Antiseptic  gauze  or 
cotton  or  some  form  of  dry  sterilized  dressing  should  then  be  applied. 
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Salicylic  acid  cotton  does  well.  Sublimate  cotton  would  be  apt  to  ix)i- 
SHin  the  patient  if  used  for  extensive  burns.  The  dressing  should  not  be 
changed  ofteuer  tlian  once  in  two  or  three  days,  because  detaehment  of 
K)08ened  cuticle  and  exposure  to  air  increase  pain,  and  germ  infection 
is?  likely  to  occur.  Powders  such  as  zinc  oxide,  toric  acid  and  perhaps 
sugar  which  is  an  antiseptic,  form  with  the  exuded  fluids  a  (;oating  which 
serves  as  a  good  protection  from  atmospheric  influences,  and  should  not 
he  removed  until  detached  si)ontaneously.  Powders  are  probably  better 
than  ointments  and  prevent  septic  contamination  better.  Iodoform 
powder  is  liable  to  give  rise  to  toxic  symptoms  when  used  in  large 
quantity.  Boric  and  Sidicvlic  aci<ls  are  harmless,  or  practically  so. 
Much  harm  is  often  done  by  tearing  ofi^  the  epidermis  when  remov- 
ing underclothing.  It  is  better,  perhaps,  to  leave  the  soiled  shirt  or 
drawers  upon  the  botly  and  saturate  it  with  carbolizcd  castor  oil 
(1  :  15)  applied  upon  the  outside.  Three  days  later,  if  the  patient 
live  so  long,  less  harm  will  be  occasioned  by  cutting  and  removing  the 
garments. 

Necrotic  bums  require  the  same  line  of  treatment  as  vesicating 
bums,  with  which  indeeil  they  are  usuallv  associated.  Continuous 
immersion  in  a  hot  bath  (100°  F.)  is  a  very  valuable  line  of  treatment. 
After  separation  of  the  sloughs  tlie  ulcers  are  to  be  treated  as  previously 
described.  Metallic  astringents  are  often  exceedingly  valuable  to  keep 
down  redundant  granulations  and  hasten  repair  of  the  breach  of  con- 
tinuity. Skin-grafting,  in  its  numerous  forms,  is  often  required,  and 
lessens  contraction  of  the  cicatrix.  Deej)  burns  of  extremities  may  Ik? 
so  destructive  to  tisiisue  or  so  threaten  life  by  reason  of  sprca<ling  g:ui- 
grene^  hemorrhage,  or  violent  inflammation  that  amputation  gives  the 
best  prospect  of  recovery. 

When  possible  burned  surfaces  should  at  once  be  rendered  aseptic  by 
thorough  cleansing  and  disinfection  with  antiseptic  solutions.  To  do 
this  etherization  and  scrubbing  the  burned  surface  with  soap  and  a  brush 
may  be  justifiable  if  the  patient's  condition  does  not  contra-indicate. 
Deaths  occurring  after  the  period  of  reaction  are  largely  due  to  sepsis. 

The  greatest  ingenuity  has  to  be  called  into  play  in  the  endeavor  to 
prevent  cicatricial  contraction,  which  is  es|)ecially  marked  when  a 
deep  burn  has  injured  the  surface  of  a  joint.  The  irresistible  jxDwer 
of  the  scar  contractility  everts  the  margins  of  mucous  oriliccs,  as  in 
eetiopiumy  narrows  the  outlets  of  normal  canals,  flexes  or  cxti'uds  joints 
and  renders  them  immovable,  drags  features  out  of  position  causing 
horrid  deformity,  and  binds  neighboring  memlMTs  togetlicr  into  one 
mass.  During  cicatrization  this  contraction  should  he  prevented  as 
much  as  possible  by  keeping  joints  ext^'udcd  by  splinis  or  by  weiglits 
applied  with  adhesive  plaster  or  by  elastic  bands.  .Vdjaccnt  surfaces 
should  be  kept  separated  by  similar  measures  or  by  interposed  dress- 
ings or  metallic  plates.  It  must  be  rememlxTed  that  two  ap])<»sed 
granulating  snrfaoes  will  readily  become  connect c<l  by  union  by  second 
intention.  In  this  way  sevend  fingers  may  be  united  tlm)ugliout  their 
entire  length|  if  not  enveloped  in  separate  dressings. 

IS 
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Recent  cicatrices  may  be  stretched  to  a  certain  extent,  but  old  ones 
usually  require  operative  treatment.  Correction  of  deformity  may  at 
times  be  accomplished  by  multiple  incision  of  the  scar  tissue  or  by 
subcutaneous  incisions  and  unfolding  of  inodular  ridges.  Plastic 
operations  are  often  requisite  and  gain  the  desired  end  by  transferring 
the  tension  to  some  neighboring  region  where  the  cutaneous  structures 
are  sufficiently  distensible  to  allow  traction  without  causing  distortion. 

FROSTBITE  AND    CHILBLAIN. 

Definition. — Frostbite  is  the  injury  produced  by  the  application  to 
the  surface  of  cold  sufficient  to  cause  inflammation  or  to  destroy  the 
vitality  of  the  tissues. 

Chilblain,  or  pernio,  consists  in  a  local  paralysis  and  dilatation  of 
the  capillaries  of  the  skin  caused  by  previous  frostbite,  giving  rise  to 
a  bluish-red  swelling  accompanied  by  great  itching  and  tenderness,  and 
which  mav  terminate  in  vesication  and  ulceration. 

Symptoms. — When  a  man  is  ex|X)sed  to  extreme  cold  the  circulation 
and  respiration  become  feeble,  the  Umbs  stiff  and  numb,  the  senses  are 
overcome  by  drowsiness,  and  he  sinks  into  a  comatose  stjite.  If  he  is 
not  rescued  from  this  condition  of  apparent  death,  the  fatal  issue  occurs 
from  congestion  of  the  brain  and  other  organs  induced  by  the  contrac- 
tion of  the  vessels  of  the  surface.  The  pro];)er  method  of  restoration 
is  the  very  gradual  application  of  warmth  by  means  of  friction  with 
snow  or  cold  water,  followed  by  removal  to  a  very  slightly  warmed 
apartment,  and  the  carefiil  use  of  stimulants  internally  and  warm  em- 
brocations externally.  Friction  with  cloths  should  also  be  made  in 
the  direction  of  the  venous  current.  Artificial  respiration  and  other 
measures  should  1^  persisted  in  for  many  hours. 

It  is,  however,  the  local  and  not  the  general  effects  of  cold  that  we 
are  now  studying.  Frostbites  resemble  bums,  except  that  their  course 
is  slow;  and  like  burns  are  of  three  degrees  of  severity:  1,  erythema- 
tous ;  2,  vesicular ;  3,  necrotic. 

Erythematous  frostbite  follows  exposure  to  a  moderate  degree  of 
cold,  and  is  due  to  the  capillary  congestion  and  slight  inflammatory 
serous  effusion  that  succeed  the  primary  contraction  of  the  vessels. 
The  skin  during  the  application  of  the  low  temperature  becomes  white 
fn)m  deficient  circulation,  wrinkled  and  numb ;  but  as  soon  a.s  return 
to  warmth  occurs  a  bluish-redness,  swelling  and  tingling  pain  or  itch- 
ing arise.  The  equilibrium  of  circulation  is  restored  gradually  and 
no  further  pathological  changes  occur. 

AVhen  the  cold  is  greater  or  more  prolonged  the  parts  become  white, 
entirely  insensi])le  and  shrunken,  and  reaction  is  accompanied  by  in- 
flammation, leading  to  vesication.  The  vesicles  of  vesicating  frostbite 
are  usually  filled  with  blood-stained  serum,  and  there  is  danger  of 
gangrene  occurring  from  the  violence  of  the  inflammatory  process. 

Extreme  cold  ilevitalizes  the  tissues  at  once  and  thev  have  a  mottled 
appearance  from  coagulation  of  blood  in  the  suj)erficial  vessels.     It  is 
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said  that  the  part  may  be  brittle  and  easily  broken,  like  glass.  Tlie 
necrosed  structures  are  finally  separated  in  the  same  manner  as  sloughs 
produced  by  heat  or  chcmiiuil  agents.  In  these  eases  of  necrotic  frost- 
bite, OS  well  as  in  vesicating  frostbite  leading  to  gangrene  because  of 
active  inflammation ,  it  is  impossible  to  tell  how  much  of  the  tissues  is 
capable  of  having  physiological  function  restored.  Amputation,  tliere- 
fore,  must  not  be  attempted  in  the  primary  condition  of  tlie  injury. 

The  extremities  and  the  peripheral  points,  such  as  the  ears,  nose  and 
chin,  are  most  frequently  frozen,  bi^cause  normal  circulation  is  l(\ss  ac- 
tive in  these  localities.  For  a  similar  reason  |jersons  with  weak  hearts, 
and  those  enfeebled  by  disease,  dissipation,  or  old  age  are  most  liable 
to  sufier  from  ex|)(»sure  to  low  temperatures. 

Parts  of  the  body  subjec»te<l  to  constriction  from  tight  clothing,  such 
as  gloves  or  shoes,  or  kept  in  contact  with  metal  aiv  esiK'cially  apt  to  be 
fri>zen.  Cold  combined  with  moisture  or  wind  is  more  dangerous  than 
cold  and  dry  weather  without  wind. 

Chilblains  are  local  dilatations  of  the  cutancMius  capillaries,  due  to 
slight  frostbites  or  to  freezing  that  has  been  repeated.  The  congestion 
which  occurs  in  these  paretic  vessels  is  accompanied  by  (edema, 
bluish*red  swelling,  severe  itching  and  burning,  and  occasionally  by 
the  formation  of  vesicles  and  intnictable  ulcers.  Tliev  are  nu>st  fre- 
quent  in  women  and  young  persons,  and  those  of  teeble  cutaneous 
circulation,  and  give  more  trouble  when  tlic  weather  changes  from  col<l 
to  warm  than  when  it  is  continuously  cold.  Wlien  the  limbs  Ix'come 
warm  after  going  to  bcil  or  when  the  patient  has  been  indulging  in 
stimulating  food  or  beverages,  the  itching  becomes  almost  intoler- 
able. 

Treatment. — The  treatment  of  all  degrees  of  frr»stbite  should  begin 
by  preventing  sudden  return  to  normal  temperature,  because  sinhlen 
aoopss  of  blood  to  the  injurcnl  capillaries  will  cause  ]>ain  and  a  high 
degree  of  inflammation.  Hence  the  parts  should  never  Ix*  subjected  to 
heat  or  put  in  warm  water.  The  circulation  and  sensibility  are  to  b(^ 
restored  gradually  by  friction  with  articles  only  a  little  warmer  than 
the  frozen  parts.  Snow,  ice  water,  and  wet  cloths  are  usually  em|)loy<'d 
for  this  purpose.  Afterward  slightly  stimulating  applications,  such  as 
alcohol,  may  be  used  to  complete  the  reaction.  Elevation  ol'tlie  limb 
and  friction  toward  the  trunk  may  be  valuabh*  accessories,  because  the 
venous  return  is  thus  assisted  and  congestion  in  the  semi-|)araly/ed 
capillaries  rendered  less  intense. 

The  erj'thematous,  vesicular,  and  necrotic  inflammations  that  oeeur 
after  reaction  has  been  established  are  to  be  treated  verv  much  as  burns 
of  similar  degrees.  Anodyne  and  cooling  lotions  or  ointments,  evacua- 
tion of  the  serum  in  the  vesicles,  protection  of  the  skin  from  atmo>pheric 
contact  and  infection,  and  j^erhaps,  moist  antiseptic  dressings,  to  sepa- 
rate the  sloughs  are  all  indicated  in  the  various  d<*giees  of  injury. 
The  resulting  ulcers. are  managed  as  such,  without  regard  to  their 
causation.  Amputation  is  frequently  r(M|uire<l  after  s(^vere  frostbite, 
bat  should  not  be  done  until  the  line  of  demarcation  has  been  detiuitelv 
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formed.  Parts  that  are  insensitive  when  a  needle  is  thrust  into  them 
at  the  time  of  freezing,  mil  often  have  the  circulation  restored,  much 
to  the  surprise  of  the  surgeon. 

The  treatment  of  chilblains  is  very  unsatisfactory.  Tincture  of 
iodine  ;  carbolic  acid  (1  :  10);  carbolized  ointment  of  petmleum ;  ni- 
trate of  silver  (1  :  40) ;  menthol ;  tincture  of  cantharides ;  tincture  of 
aconite  root ;  mustard  foot-baths  ;  nitric  acid  (1  :  30) ;  ammonia  ;  tur- 
pentine or  camphor  liniment ;  chloroform  ;  metallic  astringents  and 
chloral,  as  lotions  or  unguents,  and  similar  applications,  are  to  be  tried. 
Tincture  of  iodine  (TTlxx),  ether  (f3ij),  collodion  (fSj),  may  be  applied 
^^^th  a  bnish.  Perhaps  hypodermic  injections  of  fluid  extract  of  ergot 
(TTlx)  or  of  ergotine  (gr.  iij)  near  the  seat  of  pain  would  be  beneficial. 
All  pressure  from  shoes  or  gloves  aggravates  the  pain,  and  should, 
therefore,  be  avoided.  The  ulcers  that  occur  demand  treatment  calcu- 
lated to  cause  healing  and  to  alleviate  the  itching  pain. 

INJURIES  DUE  TO  ELEOTBIOAL  OUBBENTS. 

Symptoms. — The  passage  on  its  way  to  the  earth  of  a  strong  elec- 
trical current  through  the  animal  body  produces  the  same  effects, 
whether  it  be  lightning  or  an  artificial  current  from  a  *'  live  "  wire. 
Alternating  currents  are  more  dangerous  than  continuous  currents. 
The  patient  may  be  killed  instantly,  or,  after  a  period  of  apparent 
death,  may  recover.  During  the  period  of  unconsciousness  the  respi- 
ration may  not  be  apparent  and  the  pulse  may  be  imperceptible.  The 
symptoms  may  resemble  those  of  laceration  of  the  brain,  .namely,  in- 
sensibility, rilow  and  labored  respiration,  weak  and  irregular  pulse  and 
dilated  pupils.  Burns  of  the  surface  may  be  produced,  especially 
where  the  current  entered  the  body  and  where  it  emerged.  Laceration 
of  tlie  soft  tissues  and  injury  of  the  bones  may  occur.  The  disorganiza- 
tion of  the  blood  and  its  extravasation  from  the  vessels  may  cause  marks 
upon  the  surface  having  a  branching  or  tree-like  form.  Money,  keys 
or  buttons  in  or  upon  the  clothes  of  the  patient  may  be  fused  by  the 
current  and  be  deposited  as  a  thin  metallic  film  on  portions  of  the 
skin.  When  a  rapid  recovery  does  not  occur,  neurasthenia,  partial 
paralysis,  blindness  or  insanity  may  ensue.  The  burns  may  be  followed 
by  gangrene  and  heal  very  slowly.  Exposure  for  a  prolonged  period 
to  the  X-rays  or  exposure  to  these  rays  when  the  Crookes  tube  is  too 
near  the  skin  may  cause  dermatitis  and  sloughing,  which  leads  to  a 
very  intractable  chronic  ulceration.  This  is  said  to  be  prevented  by 
interposing  a  sheet  of  aluminum  connected  with  the  earth. 

Treatment. — The  bystanders  should  remove  the  patient  from  con- 
tact with  tlie  ^Mive''  wire,  if  he  be  still  touching  it,  or  shut  off  the 
current  by  the  proper  method  of  breaking  the  conducting  wire.  Care 
must  be  taken  that  the  current  does  not  pass  from  the  injured  person 
who  is  still  in  the  circuit  through  the  person  who  attempts  to  aid  him. 
The  rescuer  should  put  on  rubber  gloves  before  touching  the  patient ; 
catcli  a  portion  of  his  clothing  without  touching  his  skin ;  or  wrap  his 
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own  hands  up  in  a  dry  cloth  and  break  the  circuit  by  tlicn  lifting  tlie 
patient  by  means  of  his  clothing  from  the  earth  or  wire.  It  is  some- 
times po:<sible  to  slip  a  dry  cloth  between  the  patient  and  the  ground 
and  thus  break  the  circuit  and  make  it  safe  to  touch  him  while  still  in 
contact  with  the  live  wire  and  earth.  Another  method  of  rescue  is  to 
push  away  the  wire  with  a  dry  stick,  or  cut  it  with  a  pair  (»f  scissors 
with  dry  waxleu  handles.  Wet  clothing  greatly  increases  the  danger 
of  conduction.  These  precjiutions  are  luinecessary  when  tlie  shock 
has  ixxiurred  from  lightning  directly  or  by  the  induced  current  due  to 
an  adjacent  object  being  struck  by  lightning.  Persons  struck  by  light- 
ning^ or  shocked  from  a  live  wire  should  be  treated  for  a  long  time,  even 
if  apparently  dead,  since  recovery  has  taken  place  after  several  hours 
of  apparent  death.  Artificial  respiration  is  very  valuable  ;  surface 
stimulation  by  frictions  or  mustard  plasters  nnd  liot-water  l^ottles  may 
1)6  usofid.  Hot  rectal  enemas  may  do  goml.  It  is  said  tliat  the  in- 
ternal use  of  alcohol  as  a  stimulant  is  undesinible.  Strvclmia  mav  be 
used.  The  burns  may  cause  extensive  sloughing  and  the  resulting  ulcer 
be  verj'  long  in  healing.  The  local  and  general  symptoms  should  be 
treated  on  general  principles. 

ONTOHIA  OB  ONTOHITIS. 

Definition. — Onychia,  or  onychitis,  is  an  inflammation  and  ulcera- 
tion of  the  matrix  of  a  nail  of  the  fingers  or  toes,  by  which  the  nail 
is  disoolored,  and  usuallv  loosened  and  finallv  cast  ofi*.  ( )nvchia  must 
be  distinguished  from  paronychia,  or  felon,  whi(;h  is  a  suppurative  af- 
fection near  the  nail,  usually  a  suppurative  {)eriostitis  or  tenosynovitis. 

SymptOmB. — ^The  condition  usually  arises  from  an  infected  injury, 
and  is  most  frequently  observtKl  in  children  as  a  simple  inflanunation 
and  suppuration  about  the  root  of  the  nail.  Tlie  new  nail  that  sup- 
plies the  place  of  the  diseased  one  is  commonly  irregularly  <l(*velope(l. 
At  times  onychitis  assumes  a  much  more  serious  and  intractable  form. 
The  ulceration  exhibits  no  tendency  to  heal,  the  fuul  discliarge  and 
fangous  granulations  show  the  finger  or  too  to  be  in  an  unhealthy  in- 
flammatory condition,  the  end  of  the  niemlier  becomes  bulljous  from 
morbid  deposits,  and  caries  or  necrosis  of  tlie  phalanx  occui-s.  This 
form  of  onychia,  which  is  chronic  in  its  course,  has  In'on  calliMl  malig- 
nant, and  frequently  is  syphilitic  in  its  origin. 

Trdatment. — ^The  treatment  in  simple  cases  consists  of  antiseptic 
lotions  and  dressings  and  anodyne  solutions  or  ointments.  The  eases 
depending  upon  constitutional  states  require  internal  remedies,  such  as 
iodide  of  potassium,  mercury  and  tonics.  Locally,  cauterization  witli 
fused  nitrate  of  silver,  or  nitrate  of  lead,  or  the  application  of  undiluted 
carbolic  acid,  iodoform,  of  nitrate  of  mercnry  ointment  or  arsenions 
acid  ointment  (gr.  ij  to  5j)  is  pmper.  Sera[)ing  away  the  iun<r<>ns 
gtanulations  and  irregularly  developed  nail  tissue  often  assists  in  elleet- 
iog  core.  Entire  ablation  of  the  nail,  and  even  amputatiou  of  the 
finger  may  become  necessary. 
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INGBOWING  TOE-NAIL. 

Definition. — Ingrowing  toe-nail  is  a  vicious  position  of  the  lateral 
border  of  the  nail  in  relation  to  soft  parts  of  the  toe,  by  which  the 
former  is  buried  in,  or  overlapped  by,  the  latter. 

Symptoms. — The  malposition  of  the  nail  may  be  due  to  abnormal 
curvature  of  the  sjime,  to  tight  shoes  pressing  the  soft  tissues  over  its 
border,  or  to  a  collection  of  hardened  cuticle  under  the  nail  causing  it 
to  assume  an  unnatural  relation  to  the  adjacent  structures.  The  affec- 
tion is  usually  seen  at  the  outer  edge  of  the  great  toe,  and  becomes  in 
time  very  painful,  because  the  constant  pressure  gives  rise  to  inflamma- 
tion and  ulceration  wnth  foul  discharge.  The  corner  of  the  nail  may 
even  perforate  the  substance  of  the  toe. 

Treatment. — Palliative  treatment  consists  in  allowing  the  nail  to 
grow  forward,  and,  after  scraping  away  the  thickened  cuticle  beneath, 
to  keep  the  square  corner  elevated  by  a  small  piece  of  cotton  carefully 
pushed  under  it.  By  a  similar  piece  of  cotton  or  lint  the  border  of 
the  toe  should  be  kept  pressed  away  from  the  dorsal  aspect  of  the  nail 
margin.  The  shoes  worn  must  be  wide  in  the  sole,  be  long,  and  have 
toes  high  enough  to  make  no  pressure  on  the  top  of  the  nail.  The 
ulceration,  if  it  exists,  should  be  treated  with  nitrate  of  silver  or  ni- 
trate of  lead  before  the  cotton  is  inserted.    Salicylic  acid  (ojss),  extract 

of  cannabis  Indica  (gr.  x)  and  collodion 
Fig.  68.  (Jj)  make  a  good  application.     At  times, 

however,  it  is  necessary  to  remove  the 
offending  portion  of  nail.  This  is  done 
by  carrying  an  incision  through  the  length 
of  the  nail,  about  a  quarter  of  an  incli 
from  the  edge,  beginning  far  enough  up 
the  toe  to  extend  beyond  the  root  of  the 
nail.  A  transverse  cut  is  then  made  from 
the  upper  end  of  this  incision,  and  a  sec- 
TaTar^nd'7oot'ort::^"?o  '^Jioni  oud  lougitudiual  ouc  Carried  through  the 
ttulnj^teS'hl^XSS.!^^^^  "'"■  inflamed  skin  in  such  a  manner  as  to  lib- 
erate the  buried  border  of  the  nail.  The 
lateral  portion  of  the  nail  is  then  pulled  away.  The  unhealthy  and 
swollen  soft  parts  near  the  nail  are  generally  also  trimmed  off.  The 
raw  surface  left  by  the  avulsion  is  soon  healed  by  granulation  under 
the  ordinary  dressings  for  exposed  and  non-approximated  wounds. 
This  is  a  better  operation  than  removing  the  entire  nail  ;  for,  even 
if  both  margins  have  to  be  cut  out,  the  center  of  the  toe  still  retains 
its  covering  of  nail  tissue.  In  many  cases  the  surgeon  can  make  his 
second  longitudinal  incision  run  under  the  skin  obliquely  and  thus 
free  the  curved  margin  of  nail  without  leaving  so  large  a  surface  for 
granulation.  This  is  a  sort  of  a  subcutaneous  excision  of  the  nail 
border. 

Sometimes  the  overhanging  soft  tissues  may  be  drawn  away  from 
the  nail  by  excising  an  elliptical  piece  from  the  outer  surface  of  the 
redundant  structures. 
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The  operation  is  practically  bloodless  if  a  piece  of  tape  is  tightly 
tied  around  the  root  of  the  toe  l>efore  the  incisions  are  made.  Cocaine 
solution  may  be  injccte<l  into  the  tissues  so  as  to  produce  locnl  anaes- 
thesia. Its  incarceration  by  the  tape  ligature  increases  the  degree  of 
aniesthesia. 


CHAPTER  XIII. 

DISEASES  AND   INJURIES  OF   MUSCLES,  TENDONS 

AND   BURS.E. 

WOUNDS  AND  BUPTUBES  OF  MUSCLES  AND  TENDONS. 

Incised  and  lacerated  wounds  of  muscles  and  tendons,  if  they  in- 
volve the  entire  thickness  of  the  structure,  are  followed  by  retraction  of 
the  cut  ends  and  loss  of  motion.  The  treatment  consists  in  relaxing 
the  muscular  belly,  by  flexion  or  extension  of  the  joints,  and  applying 
sutures  to  hold  the  divided  muscular  or  tendinous  structures  together. 

In  suturing  tendons  it  is  well  to  pull  down  the  upper  end  strongly 
in  order  to  stretch  and  paralyze  the  muscles  and  then  to  overlap  the 
ends  and  stitch  them  together  in  that  position  by  longitudinal  sutures. 
If  the  tendon  is  wide  the  suture  illustrated  in  Fig.  57  is  a  good  one. 
After  suturing  the  limb  should  be  kept  for  several  weeks  in  the  posi- 
tion which  relaxes  the  muscles.  This  can  be  done  by  bandages  or  the 
plaster-of-Paris  dressing.  If  the  torn  belly  of  the  muscle  protrudes 
through  a  small  cutaneous  wound  it  must  be  pushed  back,  even  if  the 
opening  in  the  skin  requires  to  be  enlarged  to  accomplish  this  object. 
Excision  of  the  muscular  protrusion  is  usually  improper.  If  the  up- 
per portion  of  the  tendon  is  so  retracted  in  its  sheath  that  it  cannot 
be  pulled  down  by  narrow-blade  forceps,  an  incision  upward  must  be 
made  so  that  it  can  be  found.  A  muscle  or  tendon  should  be  attached 
to  a  neighboring  tendon  or  muscle  when  it  is  impossible  to  find  the 
two  ends  of  the  severed  cord.  This  will  prevent  entire  paralysis  of 
the  finger  or  limb  to  which  the  tendon  is  inserted.  Tenosuture  and 
myosuture  are  often  neglected  in  wounds  accompanied  by  division  of 
the  tendons  and  muscles.  In  such  improperly  treated  cases  the  loss 
of  motion  may  be  so  detrimental  that  it  is  judicious  to  cut  through  the 
cicatrized  parts,  even  after  several  years  have  elapsed,  and  pare  the 
ends  of  the  separated  tendon  or  muscles  and  suture  them  to  their  own 
or  neighboring  muscles  or  tendons.  As  a  rule,  tendons  divided  sub- 
cutaneously,  as  in  tenotomy,  reunite  quickly  and  satisfactorily  as  to 
function  ;  but  when  their  surroundings  have  been  freely  divided,  as  in 
open  w^ounds,  good  union  does  not  follow  unless  sutures  have  been  ap- 
plied to  the  cut  tendons.  This  is  due  to  a  great  retraction  of  the 
muscular  end  wliich  occurs  in  such  wounds. 

Subcutaneous  rupture  of  a  few  muscular  fibers  is  not  uncommon  in 
severe  strains  thrown  suddenly  upon  the  muscles,  and  usually  is  ac- 
companied by  sudden,  sharp,  localized  pain  and,  perhaps,  ecchymosis. 
Rest,  bandaging  and  massage,  supplemented  perhaps  by  friction  with 
some  sorbefacient  liniment  is  the  treatment  requisite.  The  cure  is 
usuallv  somewhat  slow. 
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Complete  rupture  of  the  belly  of  a  muscle  or  of  its  tendon,  either 
from  the  bony  insertion  or  at  the  museulo-tendinoiis  junction,  is  rather 
unusual  though  not  rare.  Violence,  or  a  sudden  powerful  muscular 
contraction,  as  in  tetanus  or  in  the  effort  to  recover  equilibrium  when 
abuut  to  fall,  is  the  cause  of  such  lesions.  When  muscles  have  under- 
gone fatty  or  other  degenerative  changes,  rupture  is  possible  from  very 
i&light  strain  ;  but  these  tears  are  unattended  by  pain,  as  a  rule,  and  do 
not  concern  us  surgically.  The  tendon  of  the  long  head  of  the  biceps, 
that  of  the  calf  muscles  and  that  of  the  four-headed  extensor  of  the 
leg  are  the  tendons  most  frequently  torn. 

The  symptoms  of  rupture  of  a  muscle  or  tendon  are  the  occurrence 
during  action  of  sharp  pain,  accompanied  i)ossil>ly  by  an  audible  snap 
and  a>«ooiated  with  almost  ccmiplete  loss  of  motion,  a  groove  or  depres- 
sion in  the  surface  and,  in  muscular  rupture,  ecchymosis.  The  degree 
of  !!iepanition  of  the  ends  depends  ui>on  the  amount  of  laeenition  of  the 
surrounding  tissues  and  may  be  as  much  as  an  inch.  If  the  tendon  is 
wide  some  power  of  motion  may  nmiain  because  the  margin  is  intact. 
Kopture  of  muscles  and  tendons  should  be  treated  by  laying  ojk^u 
the  overlying  tissues  and  suturing  the  torn  structures  with  chromicized 
catgut.  The  limb  should  then  be  placed  in  the  posture  which  tends  to 
keep  the  extremities  of  the  torn  structure  near  together,  and  should  be 
so  retained  by  bandages,  splints,  plaster-of-Paris  dressings  or  by  an 
apparatus  of  straps  adapted  to  this  re(|uirement.  Local  weakness  re- 
mains a  long  time  after  union  of  ruptured  muscles  and  tendons. 

DISLOCATION  OF  MUSCLES  AND  TENDONS. 

Dislocation  of  a  tendon  occasionallv  occurs  when  a  sudden  stnun  or 
twist  is  brought  to  bear  upon  it  at  a  point  where  its  direction  is  changt^l 
by  passing  around  a  bony  prominence.  The  long  head  of  the  1)ice[)s 
of  the  arm,  the  long  and  short  peroneal  tendons  and  the  posterior  tibial 
tendon  are  more  frequently  displaced  than  any  others.  Dislocation 
of  the  patella  is  practically  a  dislocateil  tendon  containing  a  sesamoid 
bone. 

Reduction  is  easilv  accomplished  bv  relaxation  of  the  muscle  and 
pressure  upon  the  displaced  tendon,  but  as  the  sheath  is  torn  in  such 
luxations,  it  is  difficult  to  keep  the  tendon  in  place  after  reduction. 
Pressure  with  pads  and  the  elastic  bandage  will  often  be  (^fVectnal, 
bat  sadden  strain  is  apt  to  reproduce  the  luxation  and  pain.  Incision, 
followed  by  suturing  neighboring  structures,  so  as  to  prevmt  siibso- 
qoent  displacement  is  the  proper  treatment. 

It  is  probable  that  muscles  themselves  sometimes  l)econie  disj)lac('(l 
finom  the  grooves  in  which  they  lie.  Such  cjises  should  In?  tn-atrd 
by  suturing  to  the  surrounding  fsiscias  and  muscles.  Mani])nlatinii 
may  be  sufficient. 

INFLAMMATION  OF  TENDONS. 

BymptomB. — ^Tenosynovitis^  or  inHaniniation  (»f  the  tt'ndon>  and 
their  fibrous  and  synovial  coverings,  may  be  acute  or  chrnnio.     'riiecitis, 
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the  terra  f>ften  used,  properly  refers  to  inflammation  of  the  theca  or 
sheath  alone,  but  as  both  structures  are  involved  in  the  majority  of 
instances,  the  word  tenosynovitis  is  a  preferable  designation. 

Acute  tenosynovitis  is  produced  by  punctured  and  other  wounds,  or 
may  arise  without  any  traumatism,  and  is  usually  found  aflk;ting  the 
flexor  tendons  of  the  fingers  or  toes.  The  pain  and  other  inflammatory 
symptoms,  l)oth  local  and  constitutional,  are  very  severe,  and  may  ter- 
minate in  diifuse  suppuration,  sloughing,  necrosis  of  the  phalanges, 
and  septicaemia.  The  rapid  spread  of  the  inflammation  to  the  hand 
and  arm,  by  burrowing  of  pus  along  the  tendinous  sheaths  and  by  gan- 
grenous cxjllulitis,  is  sometimes  conspicuous.  The  severe  forms  of 
paronychia,  often  called  whitlow  or  felon,  are  usually  instances  of  in- 
flammation of  tendons,  beginning  at  the  end  of  the  finger.  Sometimes 
the  term  whitlow  is  used  to  signify  a  mere  suppurative  inflammation 
of  the  cellular  tissue  of  the  pulp  of  the  finger-tip,  a  simple  abscess  in 
fact ;  but  the  destructive  paronychia,  which  is  followed  by  gangrene 
and  necrosis,  involves  the  tendinous  structures,  periosteum  and  bone. 

Treatment. — Acute  inflammation  of  tendons  demands  purgatives, 
sedatives  and  morphia  internally ;  and  hot  applications  and  elevation 
locally,  which  must,  however,  be  followed  verj"  early  by  free  incision 
to  prevent  burrowing  of  pus  along  the  sheaths.  A  free,  longitudinal 
incision  should  be  practiced  in  the  middle  line  of  the  tendon,  going 
through  the  stnictures  down  to  the  bone.  This  should  be  done  as  soon 
as  it  is  seen  that  resolution  of  the  inflammation  will  not  occur,  and 
without  waiting  for  the  formation  of  pus.  The  limb  should  be  kept 
elevated  aflerward  and  enclosed  in  a  moist  antiseptic  dressing.  In 
whitlow  supposed  to  involve  only  the  structures  about  the  tendon,  it 
has  been  recommended  to  incise  on  both  sides  of  the  middle  line  rather 
than  in  the  center  of  the  finger,  in  order  to  avoid  opening  the  sheath 
and  thereby  allow  the  suppurative  and  sloughing  action  to  involve  the 
tendon.  Necrosis,  subsequent  to  acute  tenosynovitis,  may  necessitate 
resection  of  a  joint  or  amputation  of  a  portion  of  the  finger  or  limb. 
Stifliiess  or  deformity  of  joints  is  a  frequent  sequel  of  even  well-treated 
cases  of  acute  tenosynovitis. 

Constitutional  diseases,  such  as  rheumatism,  gout  and  syphilis,  are 
liable  to  cause  inflammation  of  the  fibrous  tissue  of  tendons  and 
ajMineuroses,  but  this  is  not  of  the  phlegmonous  kind,  and  demands 
thempeutic  management,  depending  on  the  cause.  Alkalies,  salicylic 
acid,  colchicum,  iodide  of  potassium,  and  mercury  are  to  be  adminis- 
tered as  indicated. 

There  is  a  j)eculiar  form  of  chronic  inflammation  of  the  sheath  of 
tendons  acconij)anie<l  by  a  chanicteristic  creaking  or  crackling  felt,  and 
sometimes  heard,  on  motion  that  must  be  mentioned.  This  crepitating 
thecitis  usually  occurs  in  the  forearm,  and  seems  to  be  due  to  roughen- 
ing of  the  sheaths  by  lymph,  which  causes  scraping  when  the  tendons 
slip  in  the  investing  coverings.  The  inflammation  apparently  results 
fi-om  long-continued  and  violent  muscular  action  or  from  gout  or  rheu- 
matism, and  is  associated  with  a  moderate  amount  of  pain  and  occa- 
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sioiially  with  tenderness  and  swelling.  The  term  tliecitis  is  j>n)i)erly 
applied  to  this  condition. 

The  crepitation  felt  Avhen  the  wrist  is  firmly  grttsi)e(l  by  the  other 
hand  is  characteristic.  Its  sii{)erfieial  character  and  occiiri'enc^e  during 
voluntary  motion  make  it  very  different  from  the  (TC[)itus  of  fracture. 
It  phould  be  treated  by  rest,  the  elastic  bandage,  blisters  and  friction, 
and  stimulating  liniments. 

Palmar  abscess  is  a  suppurative  inflammation  in  the  tend(»n  sheaths 
or  other  structures  in  the  palm  of  the  hand.  The  dense  palmar  fascia 
prevents  spontaneous  evacuation  of  the  pus  underneath  it,  and  the  in- 
ii?ctJ0us  fluid  therefore  burrows  upwards  in  the  tendon  shraths  under 
the  annular  ligament  at  the  wrist  or  perfonites  the  interosseous  spaces 
and  points  on  the  back  of  the  hand.  The  ])ain  is  intense  and  the 
fingers  become  flexed  to  relieve  tension.  Disastrous  i-esults  to  the 
int^;rity  of  the  hand  follow  delay  in  oi)ening  the  abscess  by  cutting 
through  the  palmar  fascia.  Incision  must  be  fr(»e  and  early.  The 
Huperficial  i>almar  arch  should  be  avoided.  It  crosses  the  palm  at  the 
level  of  the  web  of  the  thumb  and  from  it  arterial  branches  run  to  the 
webs  between  the  digits.  Thc»se  situations  should  be  av(»ided  in  making 
the  one  or  more  incisions  recpiired  to  Relieve  pain  and  evacuate  pus. 

DEF0BMITIE8  FBOM  MUSOULAB  PARALYSIS,  CONTBACTION  AND 

BIOIDITY-MYOTOMY  AND  TENOTOMY. 

Pathology. — ^Any  disturbance  of  the  normal  e(|uilibrium  of  the 
muscular  forces  gives  rise  to  deformity,  hence  it  is  evident  that  such 
deformity  may  be  due  to  increased  action  of  one  set  of  muscles  or  to 
impaired  power  of  the  opposing  group.  There  are  four  methods  by 
which  muscular  distortions  occur :  1.  Inflammation  of  muscular  tissue 
(mvoeitis),  which  is  often  due  to  gout,  rheumatism  and  syphilis,  may 
lead  to  rigidity  and  contraction  of  muscles.  2.  LongH'ontinued  al> 
Dormal  position  or  disuse  of  muscles,  such  as  result  irom  an  unreduced 
dislocation  of  a  bone  and  from  inflammation  or  anchylosis  of  a  joint, 
may  be,  and  usually  is,  followed  by  spastic  contraction.  •].  i lesions 
in  the  nerve  centers  may  give  rise  to  partial  or  complete  paralysis  of  a 
group  of  muscleSy  and  thus  allow  the  antagonistic  muscles  to  exert 
unrestrained  force ;  or,  on  the  other  hand,  the  central  nervous  disease 
may  csause  such  a  tonic  contraction  of  certain  muscles  that  their  oppo- 
nents are  unable  to  resist  the  displacing  tendency.  In  cither  event 
deformity  ensues.  4.  Irritation  of  the  ])eripheral  nerves  may,  by  a  re- 
flex influence,  cause  contraction  or  paresis  of  neighboring  or  distant 
muscles.  Such  instances  are  seen  in  connt'Ction  with  diseased  teeth 
and  gums  and  with  intestinal  and  uterine  irritation. 

Traatment. — ^The  management  of  deformities  arising  from  abnormal 
flsnscular  action  should  difler  with  the  cause  of  the  disturlxuice  (»f  nuis- 
cular  equilibrium.  If  it  be  impaired  function  that  causes  the  distortion, 
the  weakened  muscles  should  Iw  strengthened  by  systematic  exercise, 
electricity,  massage  and  hypodermic  injections  of  strychnia,  and  by 
remedies  directed  to  the  promotion  of  tlie  nervous  supply.  J>rain  or 
spinal  cord  disease  should  be  sought  for  and,  if  possible,  removed. 
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After  efforts  to  strengthen  the  paretic  muscles  have  proved  unavail- 
ing, their  action  may  be  supplemented  by  elastic  tension  or  some  form 
of  mechanical  support.  Mechanical  appliances  tend  to  do  harm  if 
they  entirely  substitute  the  action  of  the  weak  muscles,  because  they 
remove  the  stimulus  to  exertion.  Hence,  the  earlv  treatment  should 
be  such  as  will  encourage  the  development  of  power.  If  this  is  found 
impracticable,  mechanical  agencies  to  aid,  but  not  to  substitute,  are  a 
proper  resort.  It  is  sometimes  possible  to  substitute  other  muscles  for 
the  weak  ones  by  operation.  For  example,  paralyzed  muscles  of  the 
hand  and  foot  may  have  their  tendons  cut  off  and  attached  to  other 
muscular  bellies  which  still  retain  power.  The  new  muscles  will, 
after  such  tendon-grafting,  assume  the  function  of  the  disabled  ones  to 
a  certain  extent. 

Muscular  contraction  from  syphilis,  gout  and  rheumatism  can  often 
be  relieved  by  iodide  of  potassium,  mercury,  colchicum,  morphia  or 
atropia  hypodermically,  alkalies,  massage,  Turkish  batlis,  baking  of 
the  limb  in  an  oven  so  arranged  that  the  local  temperature  can  be 
raised  to  300°-3o0^  F.,  and  similar  measures.  Spastic  contraction 
from  cerebral  or  spinal  disease  is  to  be  treated  by  the  proper  remedies 
for  the  lesion  there  existing ;  and  that  due  to  abnormal  position  or  dis- 
use, by  restoring  the  function  to  the  osseous  or  other  structures  pri- 
marily involved.  Passive  motion  will  often  be  all  that  is  required  to 
give  suppleness  to  the  stiffened  muscle  around  an  impaired  joint. 

Repeated  stretching  by  manipulation  or  continuous  stretching  by 
weights,  elastic  extension  or  mechanical  apparatus  adjusted  with 
screws,  will  often  overcome  muscular  rigidity  and  deformity.  The  re- 
moval of  the  source  of  peripheral  irritation  has  often  been  promptly 
followed  by  relief  of  the  muscular  contraction  or  paresis.  Tonic  spasm 
of  the  masseter  muscle  has  been  quickly  cured  by  extracting  a  wisdom 
tooth  occupying  an  abnormal  position  in  the  alveolus.  When  the  nerv- 
ous irritation  is  central  and  cannot  be  removed,  stretching  or  excision 
of  a  portion  of  the  nerve-trunk  supplying  the  contracted  muscle  may  be 
useful  in  curing  deformity  and  relieving  the  pain  which  often  accom- 
panies the  condition  of  muscular  spasm.  It  is  not  impossible  that 
cases  may  occur  in  which  it  would  be  good  surgery  to  trephine  the 
skull  and  remove  the  cortical  brain  center. 

When  ordinary  measures  have  been  unsuccessful  in  curing  deformity 
due  to  muscular  contraction  the  patient  should  be  subjected  to  division 
of  the  displacing  muscle.  This  operation  is  done  subcutaneously  or  by 
open  incision  and  consists  in  cutting  through  the  belly  or  tendon  of 
the  muscle  with  a  narrow,  short-blade  knife  called  a  tenotome. 

Division  of  the  muscular  fibers  is  myotomy,  division  of  the  tendon, 
tenotomv  :  but  the  latter  term  is  sometimes  used  to  include  division  of 
muscles  and  fascias  as  well  as  of  tendons.  It  is  usually  better  to  cut 
the  tendon  than  the  muscle,  if  a  choice  is  possible,  since  the  muscular 
gap  is  repaired  by  fibrous  tissue  and  not  by  muscle,  while  the  two 
ends  of  the  divided  tendon  are  united  by  tissue  almost,  if  not  quite, 
identical  with  tendinous  structure.     The  oi)eration  practically  inserts 
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u  pH^ce  of  new  tendon  in  tlic  gap  and  tlins  Icngtlicns  tlit-  ninsclc.  If 
the  tondoD  i$  im  short  as  to  l>e  inaccessible,  the  muscular  Wily  mny  I>c 
diWded. 

Tenotomy  should  usually  not  be  i)crfonu<Kl  if  the  dofomiity  dcpendiii 
niion  pahty  of  the  opimrting  muscles,  nor  if  the  delormity  ctm  be  ovt-r- 
i-iinae  by  moderate  mM.-han!caI  jwu'cr  applied  hy  npiKinitim  or  by 
manual  force.  In  ophthalmic  siii^n'  tenotomy  of  a  strong  nuiiiclc  is 
sometimes  performed  when  double  vision  is  due  to  n  strong  niuseh^ 
overlttlancing  a  paretic  one. 


The  tenotome  should  have  a  short  cutting  edgi^  an<l  a  rotinileil  end 
somewhat  keen  in  onlcr  to  divide  the  skin,  hut  it  t<liould  not  hepoiiiteii. 
There  a  then  no  need  of  &  preiuimtory  incision  of  the  skin  ^vith  nnother 
instrument  and  no  <hingcr  of  the  [wint  injuring  vessels.  It  ts  usimDy 
preferable  to  di\'ide  the  tendon  hy  inserting  the  tenotome  under  it  and 
cuttiQ^  toM-ard  the  surface. 

The  operation  is  seldom  followed  by  any  untoward  results.  AIUt 
the  edge  of  the  tendon  or  muscle  has  been  de- 

temiined  by  the  thumbnail  of  the  Icf)  hand  imd      >'„,  7,)  p,^.  7^ 

while  the  parts  are  kept  stretched  and  tense  by 
mD  a^ictant,  the  operator  slips  the  tenotome 
flatwise  through  the  skin  and  under  the  ten- 
don. The  edge  of  the  knife  is  then  tunic-d 
against  the  ri^  cord,  which  is  coin])letely  di- 
vuded  by  a  sawing  motion  and  sc)>ar.ites,  per- 
hapa,  with  a  snap,  so  as  to  leave  a  distinct  gup 
DBOer  the  skin.  If  this  springing  apart  of  the 
ends  is  not  very  evident  some  of  the  fibers  of 
the  teodon  have  escaped  division,  or  otIuT  ten- 
dons or  some  bands  of  contracted  liiscia  re- 
quire section.  These  must  be  searched  for  and 
cot. 

After  tenotomy  it  is  usual  to  bring  iIk'  dc- 
fimned  member  ioto  good  position  at  once  by 
Dimnipnlation  and  retain  it  so  hy  npiiropiiatc 
apparatus.  Tenotomy  may  at  times  be  de- 
manded far  the  relief  of  other  condttious  than 
Bpaatic  contractions,  club  foot  and  simibtr  <te- 
nnnities.     In  oblique  fractures  with  gi-eat  di.s-    ,,',V"im',l('iiiiiV")  kM'.'ih''iiiM' 

placement  tenotomy  may  be  retjuired  to  allow  ■■^  I'H'i 

]W<oper  adjustment  of  the  fragments.     The  ten- 

doD  of  Achilles  is  the  one  thai   is  most  likely  to  be  cut  forthis  rciison. 

BecurriDg  painful  spasm  of  muscles  about  iiitlamed  joints  may  sonn-- 
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times  justify  such  a  procedure.     In  performing  tenotomy  the  vicinity 
of  arteries  and  nerves  must  be  recollected. 

The  open  method  of  tenotomy  and  myotomy  is  often  better.  An 
incision  exix)sing  the  shortened  tendons  and  muscles  is  made  and  one 
or  more  of  these  structures  divided.  If  a  definite  increase  in  length  is 
desired,  a  tenoplasty  or  myoplasty  is  performed.  The  tendon  or 
muscle  is  cut  and  the  ends  so  placed  and  sutured  as  to  insure  the 
necessary  length.  Sutures  are  then  applied  to  the  tendinous  or  muscu- 
lar structures. 


TBIOGEB   FmaEB   AND   HAMMEB    TOE. 

Trigger-finger  or  lock-finger  exists  when  extension  or  flexion  is  ac- 
companied by  a  sudden  stop  in  the  motion,  followed  by  a  jerking  re- 
sumption of  movement.  It  is  due  to  one  part  of  the  tendon  being  too 
big  to  slide  freely  in  the  sheath.  This  may  be  due  to  a  chronic  in- 
flammatory swelling  or  a  small  tumor.  Hammer  toe  is  a  deformity  in 
which  the  first  phalanx  is  permanently  extended  and  the  other  two 
flexed.  Both  of  these  conditions  may  require  operation.  Paring  the 
tendon  in  trigger-finger,  and  tenotomy,  excision  or  amputation  in 
hammer  toe  may  l)e  needed.  Inability  to  extend  the  last  phalanx  of 
the  finger  occurs  in  baseball  players  and  others  from  rupture  of  the 
attachment  of  the  extensor  tendons.  This  is  treated  by  an  incision 
and  suturing  the  little  tendon  at  each  side  of  the  base  of  the  phalanx. 


OONTBAOTION   OF    THE    PALMAB   FASCIA   AND   ITS    DIGITAL 

PBOLONGATIONS. 

Deflnition. — A  contraction  of  the  palmar  fascia  and  its  digital  pro- 
longations, not  involving  the  flexor  tendons,  which  is  found  especially 
in  male  patients  beyond  the  middle  period  of  life  and  which  seems  to 
be  associated  with  and  caused  by  the  gouty  diathesis,  has  been  called 
Duimytreu's  contraction. 

Symptoms. — The  little,  the  ring  and  the  middle  fingers  are  most 
fre([uently  involved,  though  the  other  fingers  and  even  the  thumb  may 
Ije  similarly  affected.  The  patient  notices  that  during  several  years  a 
finger  becomes  more  and  more  flexed  upon  the  palm,  until  even  forci- 
ble extension  is  impossible  and  the  first  and  second  phalanges  are  so 
bent  that  the  last  phalanx  and  nail  are,  perhaps,  pressed  against  the 
surface  of  the  palm.  The  gradually  increasing  deformity  and  disability 
are  painless.  The  neighboring  fingers  and  even  one  or  two  fingers  of 
the  other  hand  may  subsequently  present  the  same  distortion. 

Examination  of  tlie  palm  shows  one  or  more  tense  cords  or  ridges 
under  the  skin  extending  to  the  sides  or  middle  of  the  affected  fingers. 
The  disease  shows  a  markedly  hereditary  tendency  and  according  to 
recent  investigations  is  evidently  of  a  gouty  etiology.  Traumatism  has 
been  thought  to  be  a  cause,  but  it  is  probably  not. 


COSTBACFION  OF  PALMAR  FASCIA.  liM 

The  dif^rnns  of  this  affection  from  stitTncss  of  the  fio^rs  ihio  to 
arthritis  or  to  inflammation  about  the  tendons  is  readily  made.  Chronie 
changes  in  the  skin  and  joints,  preventing  [wrfect  extoiiiiion  of  all  the 
fingers,  is  seen  in  the  hardened  hand  of  the  sailor  and  laborer,  TheHC 
conditions  are  very  ditlerent  io  apiKarance  fmm  oontnietion  of  tJic 
palniar  faacia.  The  rigid  cord  or  cordx  extending  from  tlie  middle  of 
the  palm  forward  uj^wd  the  sidew  nr  middle  of  the  fingers  and  produc- 
ing flexion  of  the  first  nud  second  phalanges  csnecially.  tlie  elevation 
of  tlie  akin  over  these  bands  and  the  involvement  in  the  great  majority 
of  ciiees  of  one  or  more  of  the  fingers  of  the  ulnar  side  of  tins  hand 
point  unmistakably  to  contraction  being  in  the  palmar  f:L<eia.  A  sim- 
ilar contraction  of  the  plantar  fascia  may  occur,  but  it  is  ver>'  much 
more  uuusual  than  the  disease  in  the  hand. 

Trefttmont. — In  the  early  stages  of  the  deformity  friction,  piissivo 
motioD  and  retention  on  a  straight  splint  for  n  long  time  may  prevent 
the  tncneasing  distortion,  and,  perhajts,  restore  the  function  of  the 
fin^r.  When  the  cases  usually  present  theniselvcw  for  treatment,  oj)- 
entioD  and  prolonged  treatment  by  splints  an<l  jKissive  motion  ai-e  nec- 


The  contracted  fascia  and  its  digitid  pmlongatinns  should  In- 
fteely  divided  by  a  small  tenotome  introdui-ed  lietwtH^n  ilic  skin  mul 
tmcM  at  varioua  points.  The  finger  nihouhl  lie  :il  once  t'tilly  cxtciidid 
and  kept  in  that  position  by  a  splint,  which  should  be  woni  i'"ii- 
fltently  for  several  weeks.  Even  after  the  spliut  is  <U-i[K'ns<-d  with 
dnrii^  the  day  it  shoukl  be  applied  and  vvuni  at  night.      It  lias  liecii 
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recommended  to  dissect  up  a  triangular  flap  of  skin  in  order  to  cut 
away  the  tense  fascia  piecemeal,  but  the  subcutaneous  method  described 
is  usually  efficient.  If  the  open  method  is  adopted  the  apex  of  the 
flap  should  be  in  the  palm  over  the  prominent  band  of  contracted 
fascia,  while  the  base  should  be  made  far  enough  forward  on  the  finger 
to  give  access  to  the  median  and  lateral  digital  bands,  which  may  ex- 
tend as  far  as  the  second  phalanx.  After  these  fibrous  ridges  have  all 
been  clipped  away  the  cutaneous  flap  is  sutured  in  its  former  position. 

THECAL  07ST   OB    GANGLION. 

Definition. — The  term  ganglion  is  frequently,  though  ill-advisedly, 
applied  to  cystic  tumors  connected  with  the  sheaths  of  tendons.  This 
name  should  be  discarded,  because  it  has,  in  another  sense,  become  so 
intimately  associated  with  the  anatomy  of  the  ner\'ous  system. 

Symptoms. — This  form  of  cystoma,  or  cystic  tumor,  is  seldom  found 
except  in  connection  with  the  tendons  about  the  wrist  and  ankle.  In 
symptoms  and  treatment  the  disease  much  resembles  chronic  inflam- 
mation of  the  normally  existing  bursse,  which  will  be  described  here- 
after. The  cause  of  these  cysts  is  unknown,  though  they  may  be  due 
to  strain  or  some  other  form  of  traumatism. 

The  simple  cyst,  which  is  most  frequently  seen  on  the  radial  side  of 
the  back  of  the  wrist,  occurs  as  a  globular  swelling  situated  over  the 
carpus,  smooth,  elastic,  quite  tense,  somewhat  movable  and  unaccom- 
panied by  discoloration  of  the  surface.  An  elongated  cyst  extending 
along  the  sheath  of  an  extensor  tendon,  such  as  is  shown  in  the  figure 
or  a  simple  cyst  connected  with  a  flexor  tendon  is  rare. 

Fig.  74. 


C}'8tic  tumor  of  tendon  i*heath.     (Author's  case.) 

There  is  nu  pain  unless  nerve  pressure  exists,  but  the  tumor  causes 
a  feeling  of  weakness  at  the  wrist.  Authorities  differ  as  to  whether 
such  cysts  are  developed  upon  the  sheath  of  the  tendon  or  are  localized 
dilatations  of  the  sheath  cavity  containing  the  synovial  fluid  of  the 
sheath  more  or  less  altered  in  character.  If  formed  in  the  latter  way, 
the  orifice  of  communication  probably  becomes  occluded  during  the 
progress  of  the  tumor,  for,  as  a  rule,  the  cyst  does  not  seem  to  connect 
with  the  interior  of  the  sheath. 
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The  compound  gaDglion,  aa  the  other  variety  is  called,  is  more  fre- 
quently found  connected  with  the  flexor  tendons  and  is  a  general  dila- 
tation of  the  Hheath  cavity,  which  may  involve  several  tendons.  This 
tumor^  though  a  cystoma  and  though  called  a  compound  ganglion^  has 
not,  as  a  rule,  the  multilocular  cliaraeter  of  compound  cysts.  The 
.disease  is  probably  often  a  tubercular  affection.  It  is  an  irregular, 
fluctuating  tumor,  often  giving  on  manipuhition  a  creaking  souncl  and 
a  peculiar  crepitant  sensation  to  the  finger  of  the  examiner.  It  con- 
tains synovial  fluid,  which  may  be  dark  (jr  bloody,  and  in  which  are 
frequently  found  floating  many  small  bodies,  resembling  rice-grains. 
It  is  these  seed-like  bodies  wliich  give  rise  to  the  crei)itation.  They 
are  little  masses  of  lymph,  probably  derived  from  the  cyst  wall,  which 
may  present  a  roughened  internal  surface.  The  tumor  is  not  painful, 
but  when  located  in  the  palm  of  the  hand,  its  most  common  situation, 
causes  flexion  and  impaired  motion  of  the  fingers.  Tlie  tumor  is  not 
tensely  filled,  and  it  is  easy  to  press  the  fluid  from  the  palmar  }K)rtion 
of  the  tumor  upward,  under  the  annular  ligament,  until  the  distention 
is  exhibited  at  the  wrist. 

Both  forms  of  cystic  tumor  of  the  tendons  may  be  found  in  the  foot 
and  other  localities.  In  this  connection  must  be  mentioned  tlie  fact 
that  in  the  knee,  hand,  elbow  and  other  regions  there  are  occasionally 
met  hernia-like  protrusions  of  the  synovial  membrane  of  the  joint 
cavity  through  the  ligaments.  These  become  distended  with  fluid 
and  cause  some  stiflucss,  though  there  need  Ix*  no  eflusion  into  the 
joint  proper.  Surgical  interference  with  such  tumors  is  very  apt  to  be 
followed  by  general  synovitis,  unless  asepsis  is  rigidly  observed. 

Treatment. — ^The  localized  thecal  cyst  is  treated  by  sudden  pres- 
sure causing  subcutaneous  rupture,  or  by  subcutaneous  punctun^  and  in- 
ternal scarification  with  a  tenotome.  The  fluid  thus  distributed  through 
the  cellular  tissue  becomes  absorbed.  Firm  pressure  made  by  the  sur- 
geon's thumbs  or  a  blow  with  a  lx)ok  or  mallet  will  rupture  the  sac  un- 
less the  wall  is  quite  thick.  If  this  manceuvre  <l()cs  not  succeed,  it  is 
proper  to  introduce  a  tenotome  through  the  skin,  puncture  the  sac  and 
cut  the  wall  in  various  directions  by  means  of  the  single  cutaneous 
opiening.  The  fluid  is  thus  liberated  into  the  cellular  tissue  or  j>resse<l 
ont  through  the  cutaneous  oix^ning,  and,  as  the  sac  is  freely  divided, 
there  is  little  liability  of  its  reforming.  The  limb  should  Ix*  k(i)t  at 
rest  after  the  operation,  and  firm  pressure  made  by  an  elastic  l)aiidage 
or  by  an  ordinary  bandage  and  compress  for  several  days.  The  exter- 
nal application  of  blisters  and  ioiline  to  such  tumoi*s  is  generally  of  wo 
service. 

If  rupture  or  subcutaneous  incision  does  not  cure  those  simple  tlie<'al 
cystSy  it  is  proper  to  lay  them  open  freely  and  paint  the  interior  with 
undiluted  carbolic  acid,  or  to  excise  them. 

Compound  thecal  cysts  cause  considerable  intrrlereiuM*  with  the  use 
of  fingers  or  toes,  and,  therefore,  constitute  a  greater  disaMlity  than 
the  simple  cysts.  They  are  also  more  serious  to  treat,  because  of  thfir 
fi«e  communication  ^vith  the  general  synovial  cavity  of  the  sheath. 

18 
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Free  incision,  occasionally  in  more  than  one  place,  with  complete 
evacuation  of  the  seed-like  bodies  and  absolute  rest  of  the  part,  is  the 
best  treatment.  Clipping  away  the  sac  or  mopping  out  the  cavity 
with  a  strong  carbolic  acid  or  sublimate  solution  may  be  of  value. 
The  oi)eration  must  be  done  with  antiseptic  precautions. 

INFLAMMATION  OF  A  BURSA,  OB  BURSITIS,  AND  BURSAL 

TUMORS. 

Pathology. — In  connection  with  affections  of  the  tendons,  diseases 
of  the  vesicular  synovial  sacs  called  bursse  must  be  considered. 
Bursse  normally  exist,  as  a  rule,  where  a  tendon  or  the  integument 
slides  over  a  bony  prominence ;  but  they  may  become  advantageously 
developed  wherever  constant  pressure  and  friction  call  for  protection 
of  the  underlying  stnictures.  The  normal  bursse  number,  it  is  said, 
about  one  hundred  and  fifty  and  are  found  principally  in  the  extremi- 
ties. The  most  important  surgically  are  those  found  over  the  patella, 
olecranon,  great  trochanter,  tuberosity  of  the  ischium  and  heads  of 
the  first  and  fifth  metatarsal  bones.  The  bursal  sacs  in  the  popliteal 
space,  under  the  ligament  of  the  patella,  under  the  psoas  and  iliac 
tendons  as  they  cross  the  pelvic  brim,  over  the  acromion,  between  the 
angle  of  the  scapula  and  broad  dorsal  muscle,  beneath  the  deltoid  and 
under  the  four-headed  extensor  muscle  of  the  leg  should  be  remem- 
bered. Inflammatory  affections  of  these  burs®,  though  somewhat  un- 
usual, are  liable  to  occur  and  may  prove  confusing  to  the  surgeon. 
Occasionally  a  transmitted  arterial  impulse  causes  bursal  tumors  in 
some  of  these  localities  to  bear  a  slight  resemblance  to  aneurism. 

Adventitious  bursas  are  ofi^n  developed  at  the  points  of  pressure  in 
clubfoot  and  other  distortions,  and,  indeed,  wherever  the  occupation  of 
the  man  or  woman  causes  more  or  less  constant  pressure. 

Bursitis,  or  iuflammation  of  the  bursal  sac,  may  arise  from  injury  or 
from  constitutional  conditions,  such  as  gout,  rheumatism  and  syphilis. 
The  inflammation  may  be  acute  or  chronic,  and  may  be  followed  by 
suppuration  or  by  distention  with  dropsical  effusions. 

Symptoms. — Acute  is  not  as  common  as  chronic  bursitis.  The 
symptoms  are  those  of  acute  inflammation  limited  to  the  known  situa- 
tion of  a  bursal  sac,  with  some  distention  of  the  sac  by  increased  effu- 
sion of  fluid.  A  slight  crepitation  may  at  times  be  felt  with  the  first 
symptoms  of  pain  before  swelling  occurs.  The  immediately  adjacent 
structures  are  oedematous  and  there  is  often  considerable  constitutional 
disturbance.  The  sac  when  distended  with  serum  forms  a  fluctuating 
tumor.  The  pus  may  make  its  exit  from  the  bursa,  or  suppurative 
inflammation  in  the  neighboring  cellular  tissue  may  occur  without 
actual  rupture  of  the  sac  until  the  skin  and  deep  fascia  covering  the 
knee,  for  example,  are  completely  undennined  by  the  burrowing  matter. 
In  time  ncfrleetcd  cases  will  point  externally,  leaving  perhaps  fistulous 
tracts  or  ulcerated  openings.  Sloughing  of  the  tissues  overlying  a 
bursa  may  hapiwn. 
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Chronic  bursitis  is  more  usual,  and  is  characterized  by  much  less 
pain,  perhaps  a  mere  feeling  of  stiffness  or  weakness  of  a  limb,  and  by 
marked  dbtention  and  thickening  of  the  sac  until  a  smooth,  fluctuat- 
ingi  more  or  less  globular  tumor  is  developed.  The  serous  fluid  con- 
tuned  in  the  cystic  tumor,  for  such  it  practically  is,  may  be  quite  dark 
from  disorganized  blood-cells.  It  frequently  contains  rice-like  or  melon- 
seed  bodies  identical  with  those  described  in  the  section  on  thecal  cysts. 
The  amount  of  fluid  may  exceed  a  half-dozen  fluid  ounces.  Simotimes 
the  walls  of  a  bursa  undergo  a  chronic  inflammatory  change  which,  by 
thickening  and  deposit  of  lymph,  converts  the  sac  into  a  hard,  fibrous- 
like  tumor,  with  perhaps  a  small  central  cavity. 

The  most  frequent  location  of  bursitis  is  the  bursa  lying  over  the 
patella.  The  bursa  over  the  olecranon  is  apt  to  be  inflamed  in  coal 
miners. 

Barsitis  is  to  be  distinguished  from  arthritis  of  the  adjacent  joint  by 
the  localized  nature  of  the  swelling  and  fluctuation,  the  less  interfer- 
ence with  motion,  the  absence  of  the  characteristic  semi-flexed  position 
due  to  Bynovial  effusion  in  joints  and  the  (comparative  ease  with  which 
the  nonnal  articular  prominences  can  be  seen.  Synovitis  of  the  knee- 
joint  causes  the  patella  to  float  upon  the  effused  fluid  so  that  it  is 
raised  from  the  surface  of  the  condvles  of  the  femur.  This  serves  to 
difierentiate  prepatellar  bursitis  from  synovitis. 

Slight  inflammation  of  the  joint  occasionally  takes  place  as  an  ac- 
ocHnpaniment  of  bursitis  because  of  the  proximity  of  tissues.  If  the 
bursa  ruptures  and  allows  pus  to  enter  the  joint,  acute  arthritis  may 
readily  result. 

Treatment. — ^The  treatment  of  acute  bursitis  should  be  rest  of  the 
limb,  assisted  by  elevation  and  splints  and  the  application  of  an- 
odyne or  refrigerant  lotions.  Leeches  may  be  of  service.  In  sub- 
acute cases  or  in  the  earliest  stage  of  acute  inflammation  a  blister  may 
be  applied.  If  suppuration  is  sus))ected,  an  early  and  free  incision, 
followed  by  curetting,  is  pro[)er,  because  the  dan^r  of  burrowing  of 
pns  and  protracted  convalescence  is  great.  It  is  probably  ])referable 
in  prepatellar  bursitis  to  make  the  incision  a  little  to  one  side  of  the 
median  line,  in  order  that  the  cicatrix  may  not  l>e  so  subject  to  pressure 
after  cure  has  been  obtained.  Sloughing  of  soft  parts  and  caries  of  the 
patella  must  be  treated  on  general  principles. 

If  spontaneous  evacuation  of  pus  and  burrowing  have  taken  pla(*e 
before  the  case  comes  to  the  attendant,  the  sinuses  must  be  laid  open 
and  all  pouches  must  be  washed  out  with  sublimate  solution  or  carbol- 
iaed  water  and  emptied  by  counter-o|X}nings  or  drainnge. 

Chronic  inflammation  or  droj)sy  of  a  burs?a  is  to  be  treated  by 
eounter^irritation  and  elastic  pressure.  If  this  fails,  laying  o]K>n  the 
lac  and  keeping  it  stuffed  with  antiseptic  gauze,  thus  causing  graiuila- 
tion  and  obliteration  to  occur,  is  an  available  method.  After  lavin^r 
aptn  the  sac  the  interior  may  be  mopped  with  some  strong  eaustic^  as 
cubdic  or  nitric  acid.  Excision  of  the  bursa  is  another  verv  satist'ac- 
tary  method.  Solid  bursal  tumors  must  be  dissected  out.  Care  is  re- 
qnured  to  avoid  injuring  the  adjacent  synovial  lining  of  the  joint. 
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BinnoN. 

AVhen  a  normal  or  an  adventitious  bursa  upon  the  toes  becomes 
inflamed  the  condition  called  bunion  is  said  to  exist.  Bunions  are 
usually  secondarj-  to  displacement  of  and  pressiu^  upon  the  toea, 
ari.-'ing  from  muscular  and  osseous  derangement  and  the  wearing  of 
ill-fitting  shoes. 

The  metacarpo- phalangeal  joint  of  tlie  great  toe  is  the  most  fre- 
quent seat  of  bunion.  This  toe  is  very  liable  to  a  chronic  subluxation 
at  this  joint,  and  thus  becomes  bent  toward  the  middle  line  of  tiie 
foot.  Upon  the  prominence  made  at  the  distorted  joint  by  the  head 
of  the  metacarpal  bone  a  bursa  is  developed  by  the  pressure  of  the 
shoe.  When  tliis  bursa,  or  the  normal  one  situated  nearer  the  plantar 
surface  of  the  joint,  becomes  irritated  and  inflamed,  a  biuiion  exists. 

It  is  said  that  this  deformity  of  the  great  toe  is  due  to  wearing 
narrow  and  short  shoes,  but  this  is  probably  untrue,  since  marked  sub- 
luxation is  exceedingly  common  in  the  lower  classes,  who  do  not  take 
pride  in  exhibiting  small  feet.  A  more  probable  explanation  is  that 
it  is  due  to  excessive  sUinding,  which,  when  the  arch  of  the  foot  is 
weak,  causes  distortion  because  of  the  obliquity  of  the  pressure  upon 
the  inner  side  of  the  sole.  Tight  shoes  cause  tlie  development  and  the 
inflammation  of  the  bursa,  and  thus  lead  to  the  bunion,  but  probably 
do  not  act  as  the  primary  cause  of  the  deformity. 

The  skin  over  a  bunion  may  have  a  corn  developed  upon  it,  which, 
of  course,  increases  the  painfulness  of  the  affection.     A  bunion  may 
suppurate,  leaving  a  foul  ulcer  or  fistulous  opening ;    may  open  into 
the  joint  cavity,  causing  arthritis  and  dboiyauization  of  the  articula- 
tion ;  or  may,  in  some  patients,  be  the  start- 
Fi6.  7-5.  ing-point   of  erysipelas   or   gangrene.     The 

preventive  treatment  of  bunion  consists  in 
maintaining  the  correct  axis  of  the  toe  and 
restoring  it  when  deflection  first  occurs.  The 
first  is  to  be  done  by  avoiding  continuous 
standing  during  youth  and  wearing  shoes 
with  flat  heels  and  broad  soles,  and  almost 
str^ght  along  the  inner  edge.  The  true 
Waukenphast  pattern  fulfils  these  indications. 
Perhaps  a  metal  support  worn  inside  the  shoe 
so  as  to  maintain  the  tarsal  arch  on  the  inner 
side  of  the  sole,  may  be  beneficial  in  those 
with  a  tendency  to  flat  foot  and  in  young  or 
weak  persons  compelled  to  stand  a  great  deal. 
Restoration  of  a  distorted  toe  may  be  accora- 
,  plished  by  steel  springs  and  elastic  tractiou. 

In  ilm.uft  su'tiiii!iaiii.n.  SO  arranged  as  to  be  worn  constantly.     Tenot- 

omy of  muscles  which  act  as  displacing  causes, 
division  of  the  ligaments,  excision  of  the  joint  or  amputation  of  the  toe 
may  )>e  justifiable  if  the  deformity  and  tJie  resulting  inflammation  and 
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necrosis  cause  great  disability.  The  bursitis  must  be  mauaged  by  rest, 
elevation  of  the  foot,  anodyne  lotions,  painting  with  nitrate  of  silver 
or  tincture  of  iodine  and  the  local  and  general  nicii^ures  r(H|uired  in 
inflammation.  The  formation  of  pus  rec^uires  an  incision,  but  in  all 
operations  in  this  region  in  old  and  debilitated  patients  it  must  be  re- 
memliered  that  the  circulation  here  is  feeble  and  sepsis  dangerous. 
The  treatment  of  bunion,  then,  is  identical  with  that  of  inflamed  bursie 
elsewhere. 

A  radical  cure  can  sometimes  be  effected  by  introducing  a  tenotome 
at  a  distance  and  cutting  up  the  bursal  sac,  as  is  ocn^asionally  done  in 
thecal  cysts.  Laying  open  the  sac  by  a  free  inci8i(m  or  excising  it 
may  at  times  be  justifiable. 
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CENTERS  AND  NERVES. 

DISEASES  AND  INJURIES  OF  THE  BRAIN. 

Meningocele,  Encephalocele  and  Hydrencephalocele. 

These  are  congenital  tumors  due  to  the  protrusion  of  a  portion  of 
the  meninges  in  tlie  one  case  and  of  a  part  of  the  encephalon  and  its 
coverings  in  the  other  case,  through  an  opening  in  the  cranial  bones. 
The  protrusion  may  occur  at  a  suture,  a  fontanelle  or  an  abnormal 
orifice  in  the  skull.  The  most  common  seats  for  such  unusual  tumors 
are  the  occipital  and  frontal  regions.  In  pathology  these  tumors  re- 
semble hydrorachis  or  bifid  spine. 

A  meningocele,  being  a  pouch  of  brain  membranes  containing  sub- 
arachnoid fluid,  resembles  a  cystic  tumor  of  ordinary  kind. 

Encephalocele  is  often  associated  with  other  congenital  malforma- 
tions, and  usually  is  more  solid  than  the  tumor  just  described.  When 
an  encephalocele  has  a  cavity  in  its  interior  it  is  termed  a  hydren- 
cephalocele. The  cavity  may  communicate  with  the  ventricles  of  the 
brain. 

A  fatal  issue  generally  occurs  in  these  congenital  hernias  of  the 
brain  and  its  membranes,  but  the  surgeon  must  think  of  them  when 

dias^nosticatine  tumors  of  the  head. 

"Pm    7fi  . 

Their  partial  or  complete  reduci- 
bility,  their  immobility,  the  loca- 
tion of  the  neck  of  the  tumor  upon 
the  cranial  bones,  the  variation  in 
distention  as  the  child  is  quiet  or 
excited,  and,  in  encephalocele,  the 
occasional  existence  of  pulsation 
will  aid  in  the  diagnosis. 

Pressure,  aspiration  and  excis- 
ion  are  methods  oi  treatment  in- 
dicated, but  are  in  many  instances  valueless. 

Hydrocephalus. 

ITydroce])hahis  is  a  dropsical  condition  of  the  brain,  consisting  of 
an  abundant  accumulation  of  serous  fluid  in  the  ventricles  or  the 
arachnoid  space,  or  in  both.  It  is  a  chronic  condition,  usually  occur- 
ring as  a  congenital  disease.  Acute  hydrocephalus,  so  called,  is  of 
different  pathology,  for  the  term  is  variously  applied  by  autliors  to 
tubercular  meningitis  and  to  cerebral  drop.sy  due  to  renal  disease. 
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The  amount  of  fluid  in  chronic  hydrocephalus  varies  from  lialf  a  pint 
to  T^veral  pintSy  and  produces  enlargement  of  the  head,  especially  in 
the  antero-posterior  diameter,  spreading  of  the  i^utures  and  thinning 
of  the  cranial  bones.  The  peculiar  s<|uareness  of  the  cranium  and 
relatively  small  fiice  give  the  child  a  characteristic  appearance.  The 
intracranial  pressure  and  want  of  brain  development  caiL<e  lack  of  in- 
telligence, paralysis^  convulsions,  retinal  changes  and  other  cerebral 
symptoms.     There  is  apparently  little  pain  felt  by  the  infant. 

The  most  approved  remedies  are  mercury  and  iodide  of  |»otassium. 
which  have  at  times  seemed  to  yield  good  results.  Early  death  fol- 
low:* hydrocephalus,  as  a  rule,  when  the  dropsy  is  great  and  *^ituate<l 
in  the  ventricles.  Dropsy  located  in  the  cen^bral  membranes  hsis  a 
more  favorable  prognosis. 

Tapping  the  distended  skull  with  the  aspinitor,  whether  or  not  fol- 
lowed by  injections  of  dilute  tincture  of  iotlinc,  has  not  l)een  very 
satisfactory.  It  is  better  to  repeat  the  tapping  than  to  attempt  to 
evacuate  all  the  senim  at  once,  and  the  fluid  shouhl  each  time  Ik* 
drawn  off  slowlv.  The  instrument  should  not  1k'  intr<>dui*e<l  in  the 
line  of  the  sagittal  suture  because  the  superior  longitudinal  sinus  would 
be  punctured.  The  wide  separation  of  the  Ixmes  gives  opportunity  to 
pierce  the  cranium  at  one  side  of  the  median  lint.'.  Aspiration  of  the 
spinal  membranes  through  the  si)ace  1x?tween  the  third  and  fourth 
lumbar  vertebr»  has  been  performed,  and  the  cerebral  fluid  thus  U's- 
sened  by  the  communication  between  the  cerebral  and  s])inal  sub- 
arachnoid spaces.  Trephining  and  puncture  of  the  subara<*hnoi(I  spare 
under  the  cerebellum  has  also  been  employed  for  withdrawing  the 
cerebrospinal  fluid.  Moderate  pressure  l)y  an  elastic  ban<lag(>  may 
be  employed  after  tapping,  or  even  as  an  independent  treatment.  In- 
tentional puncture  of  the  ventricles  themselves  has  Ikk^u  done. 

If  convulsions  occur  during  the  progress  of  the  disease  bromide  of 
potassium  is  the  proper  remedy. 

nVLAMMATION   OF    THE   BRAIN    FROM    SUBGICAL    CAUSES. 

Vari6tie8. — Inflammation  of  the  cranial  contents  is  termed  en- 
cephalitis. The  pathological  process  may  be  loeatiil  in  the  meninges 
or  membranes  (meningitis),  in  the  nervous  tissue  composing  the  various 
parts  of  the  brain  (cerebritis),  or  may  involve  botli  structures  (meninp)- 
cerebritis).  Inflammation  of  the  dura  is  called  pachymeningitis,  of  tlie 
jNa-arachnoid,  lepto-meningitis. 

These  conditions,  therefore,  arc  merely  varieties  of  cnce])lialitis  or 
intracranial  inflammation.  It  is  rare  to  fin<l  severe  meningitis  witli- 
out  some  involvement  of  the  underlying  1>rain  sui>stance  :  and,  un1cs> 
the  cerebritis  is  limited  to  the  deep  parts  of  the  brain,  local  meningitis, 
at  least,  is  a  usual  aocompauiment  of  inflammation  ol'  tlic  nerve  tissue. 

FftiholOgy. — In  meningitis  inspection  of  the  membranes  shows 
yascniar  engorgement  of  the  dura  mater  and  pia  mater,  cloudiness  or 
opacity  of  the  arachnoid,  and  greenish  or  yellowish  lyni])h  de)N)sited 
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upon  and  between  the  membranes.  The  arachnoid  membrane  and  its 
cavity  show  with  most  frequency  the  existence  of  pathological  changes  ; 
but  puriforra  lymph  and  pus  will  be  found  smeared  upon  the  dura 
mater  or  in  the  meshes  of  the  pia  mater,  if  the  inflammation  reaches  a 
high  grade.  The  relative  position  of  these  morbid  deposits,  as  to  the 
dura  and  pia  mater,  depends  much  upon  the  starting-point  of  the  en- 
cephalitis. Thickening  of  the  membranes  occurs  with  the  progress  of 
inflammation.  Cerebritis,  and  the  term  is  used  to  signify  inflammation 
of  the  cerebellum  and  pons  as  well  as  of  the  cerebrum,  is  exhibited  by 
increa.sed  vascularity,  a  change  in  color  from  gray  or  white  to  a  pinkish 
or  dirty  yellow  or  a  leaden  hue,  turbid  serum  in  the  ventricles  and 
softening  of  the  nerve  structure.  If  the  disintegration  continues  pus 
will  be  formed,  constituting  a  cerebral  abscess,  which  may  contain 
several  fluid  ounces  of  pus. 

Causes. — The  causes  of  surgical  encephalitis  are  fracture,  caries  and 
necrosis  of  the  skull,  involving  directly  or  indirectly  by  infection  the 
cranial  contents;  mastoiditis;  sinusphlebitis;  wounds  of  the  membranes ; 
contusion,  lacerations  and  other  wounds  of  the  brain,  and  pyaemia. 

Symptoms. — The  symptoms  of  meningitis  and  of  cerebritis  are  not, 
as  a  rule,  sufficiently  distinct  to  make  a  differential  diagnosis  possible. 
Fortunately,  their  treatment  would  be  identical  in  the  majority  of 
cases,  even  if  such  a  diagnosis  was  made.  Acute  traumatic  enceph- 
alitis gives  rise  to  headache,  pain  and  elevation  of  surface  tempera- 
ture at  the  seat  of  injury,  contracted  pupils,  intolerance  of  light  and 
sounds,  restlessness,  delirium,  general  fever,  full  and  jfrequent  pulse, 
constipation  and  perhaps  vomiting.  As  the  disease  progresses  twitch- 
ing of  the  muscles,  strabismus,  conviJsions,  stupor  increasing  to  abso- 
lute coma,  and  relaxation  of  the  sphincters  of  rectum  and  bladder 
supervene.  Great  circulatory  depression,  as  shown  by  feeble,  irregular 
and  very  frequent  pulse,  clammy  sweating  and  dilated  pupils  proclaim 
serious  involvement  of  the  brain,  which  will,  in  all  probability, 
speedily  terminate  in  death.  The  paralytic  symptoms  are  due  usually 
to  the  exudation  of  inflammatory  products,  which  cause  a  condition 
similar  to  compression  from  extravasation  of  blood  in  depressed 
fracture.  Rigors  occasionally  happen  and  suggest  the  formation  of  an 
intracranial  abscess  or  of  pyemic  infection  from  inflammation  having 
involved  the  diploic  structure  of  the  cranial  bones.  Subnormal  tem- 
perature is  thought  to  be  indicative  of  abscess. 

Acute  encephalitis  occurs  in  from  one  to  three  days  after  the  receipt 
of  injury,  and  usually  leads  the  surgeon  to  believe  that  there  has  been 
infection  in  addition  to  the  evident  local  lesion. 

The  condition,  occurring  afl^er  injuries,  called  irritation  of  the 
brain  is  probably  a  minor  degree  of  encephalitis  affecting  special 
regions  of  the  brain  substance.  It  is  characterized  by  restlessness  of 
the  patient,  who  lies  curled  up  on  one  side  with  his  limbs  flexed  and  his 
eyes  tightly  closed.  If  aroused  from  his  semi-insensibility  he  shows 
a  momentary  mental  irritability  and  then  relapses  into  a  restless  sort 
of  sleep. 
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Chronic  encephalitis  causes  headache,  vertigo,  liobctu<le  and  intel- 
lectual dnlness,  insomnia,  epileptiform  seizures,  choking  of  the  optic 
disks,  or  papillitis,  paralysis  and  coma.  The  symptoms  arc  less  vio- 
lent than  in  acute  inflammation,  but  are  similar,  though  coming  on  in- 
sidiously and  at  a  period  varying  from  weeks  to  months.  Pain  at  the 
seat  of  injuT>'  and  a  local  rise  in  surface  temperature  are  grave  symp- 
toms in  old  head  injuries. 

Death  occurs  in  encephalitis  from  pressure  due  to  morbid  dciwsits  or 
from  blood  extravasated  from  diseased  vessels  ;  from  destruction  of  ner- 
vou?»  centers  by  softening  or  abscess  ;  from  int<*rference  with  blood-sup- 
ply by  thrombosis,  and  from  pyjemic  injec»tion  of  the  general  system. 

A  diagnosis  between  meningitis  and  ccrebritis  is,  as  a  rule,  impos- 
sible, becaase  the  two  conditions  are  so  frecjuently  associated  that  we 
are  not  assured  of  the  symptoms  pertaining  exclusively  to  each.  Tf 
the  local  pain,  the  restlessness,  naasea  and  hypenesthcsia  of  the  optic 
and  auditory  nerves  are  especially  marked,  it  is  probabh*  that  inflam- 
mation of  the  meninges  is  the  prominent  pathological  change.  Ccre- 
britis is  to  be  suspected  if  convulsions,  jerking  of  the  muscles,  trem- 
bling and  sudden  disturbances  of  the  s])ecial  senses  are  observed. 
The  suspicion  is  strengthened,  if  the  muscular  symptoms  are  uni- 
lateral and  if  coma  and  actual  paralysis  of  one  side  rapidly  occur. 

Treatment. — Acute  inflammation  of  the  brain  reijuires  active  treat- 
ment. The  entire  scalp  should  be  shaved  to  permit  full  examination 
for  fracture,  contusion  or  other  injury  ;  the  head  should  be  elevated, 
cold  should  be  applied  to  the  cranium  by  means  of  a  bladder  or  rubber 
bag  containing  cracked  ice  or  by  means  of  cold  water  passing  through 
a  coil  of  tnbing  encircling  the  head  several  times,  and  the  patient 
should  be  kept  in  a  darkened  and  quiet  room.  If  the  pulse  is  hard 
and  frequent,  the  face  flushed,  and  the  carotid  arteries  evidently  carry- 
ing a  large  amount  of  blood  to  the  hcjid,  venesection  at  the  ben<l  of 
the  arm  is  valuable.  The  bleeding  should  be  supplemente<l  by  free 
purging,  large  doses  of  bromide  of  potassium  (3iij  to  5v  in  twenty-four 
honrs)  and  canliac  depressants,  such  as  tincture  of  aconite  root  (lUj  to 
iij  every  two  or  three  hours)  and  tincture  of  veratnim  viride  (TUj  to  iij 
every  two  or  three  hours).  The  best  purgatives  are  calomel  and  jalap 
(gr.  V  to  X  each)  or  two  or  three  comixmnd  cathartic  ])ills.  Many  do 
not  require  bleeding,  but  are  judiciously  treated  l)y  the  other  remedies 
mentioned^  with  or  wthout  wet  cupping  at  the  nape  of  the  neck. 
Digital  or  instrumental  pressure  up)n  the  carotid  arteries  has  l^een 
suggested  as  a  means  of  diminishing  the  intracranial  eireulation.  When 
there  are  great  restlessness  and  brain  irritability,  morphia  in  moderate 
doses  is  indicated.  Chlond  (gr.  v  to  xv)  or  hyoseiue  hydrobromat(i 
may  be  employed  to  meet  this  symptom.  The  diet  should  be  limited 
in  quantity,  and  restricted  to  milk  or  other  non-stinnilating  food. 
In  the  later  stages,  when  exudation  has  j)i'obably  oeeurred,  blisters 
may  be  nsed  locally,  and  iodide  of  potassium  (gr.  v  to  x)  and  mereiiry 
(yellow  iodide,  gr.  i  to  ^)  given  internally  several  times  in  the  twenty- 
four  hours. 
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When  great  depression  supervenes  some  alcoholic  stimulant  may  be 
employed,  but  usually  this  stage  presages  death,  which  cannot  be,  and 
perhaps  could  not  have  been,  averted.  In  all  cases  the  bladder  should 
be  watched  and  catheterized  if  the  urine  is  not  passed.  The  patient 
is  perhaps  unconscious,  and  the  attendants  may  n^lect  to  call  atten- 
tion to  the  fact  that  no  urine  has  been  passed,  unless  the  surgeon  makes 
inquiries. 

Subacute  and  chronic  encephalitis  demand  similar  though  less  active 
treatment.  The  measures  mentioned  for  the  later  stages  of  the  acute 
disease  are  especially  applicable.  Mercury,  iodide  and  bromide  of 
potassium,  blisters  and  laxatives  are  usually  employed.  If  an  acute  in- 
flammation is  engrafted  upon  a  chronic  one,  it  must  be  met  by  active  and 
vigorous  measures,  as  though  it  had  been  an  acute  aflTection  primarily. 

In  all  eases  of  suspected  brain  disease  the  condition  of  the  urine 
should  be  investigated,  since  renal  changes  will  induce  ursemic  symp- 
toms, simulating  intracranial  inflammation. 

Patients  who  have  recovered  from  encephalitis  due  to  surgical  causes, 
may  sufter  for  many  weeks  with  vertigo,  headache,  sleeplessness,  men- 
tal aberration  and  other  sequels  pointing  to  deranged  nervous  activity. 
These  symptoms  are  to  be  treated  by  the  long-continued  use  of  alter- 
atives, such  as  the  preparations  of  mercury  and  iodine,  and  by  the  tem- 
porary administration  of  bromide  of  potassium,  chloral  hydrate  and 
similar  medicines. 

Chronic  encephalitis  is  a  not  uncommon  symptom  of  tertiary  syph- 
ilis, and  is  frequently  associated  ynth  syphilitic  inflammation  of  the 
spinal  cord.  Mercury  (yellow  iodide,  gr.  j  to  gr.  ij,  during  twenty- 
four  hours)  with  iodide  of  potassium  (gr.  Ixxv  to  gr.  c  in  twenty-four 
hours),  is  especially  indicated  in  such  cases.  All  chronic  cases  should 
be  subjected  to  antisyphilitic  treatment,  as  should  all  cases  of  supposed 
brain  tumor. 

Operative  Treatment. — When  it  is  possible  to  locate  the  exact 
seat  of  the  intracranial  inflammation,  operative  interference  may  some- 
times be  undertaken  with  the  hope  of  removing  the  spicule  of  bone  or 
the  foreign  body  which  has  caused  and  is  keeping  up  the  morbid  proc- 
es.s,  or  with  the  expectation  of  evacuating  the  collection  of  blood  or 
pus  which  is  threatening  the  life  of  the  patient. 

Opening  the  skull  with  trephine,  chisel  or  circular  saw,  incising  the 
membranes  and  puncturing  the  brain  tissues  are  the  modes  of  opera- 
tion that  may  be  adopted.  Such  procedures  are  much  more  jfrequently 
justifiable  in  chronic  than  in  acut€  encephalitis,  because  the  former  is 
more  likely  to  be  local  in  its  causation  and  in  its  lesions,  and,  there- 
fore, more  accessible  by  oj)eration.  Trephining  and  incision  of  mem- 
branes in  acute  encephalitis  to  permit  escape  of  non-purulent  inflam- 
matory exudate  is  probably  at  times  demanded  to  relieve  pressure  and 
avert  disorganization.  It  is  probably  a  measure  of  as  much  impor- 
tance as  incision  of  periosteum  and  other  dense  structures  in  inflam- 
mation accompanied  by  pressure  from  exudate.  Irrigation  through 
more  than  one  trephine  opening  may  be  beneficial. 
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Operation  may  be  done  to  give  exit  to  an  extravasation  of  bloocl  or 
B  purulent  collection  within  the  cranial  cavity ;  to  remove  u  furc-igii 
body,  such  as  a  bullet,  supposed  to  be  buried  in  the  bruin  or  mem- 
branes ;  and  to  endeavor  to  find  and  get  rid  of  the  ciuiae  of  an  iutlam- 
matioD  which  is  suspected  to  be  due  to  a  splintered  condition  nf  the 
inner  table  or  to  localized  bone  disease. 

Collections  of  pus  or  blood  may  lie  between  tlic  bones  and  mem- 
brones  (subcranial),  in  natural  or  abnormal  cavities  formed  l)etween 
layers  of  membranes  (intermeningeal),  or  in  the  substance  and  ven- 
tricles of  the  brain  (cerebral).  Subcranial  and  cerebral  extmvasations 
and  abscesses  are  usually  circumscribed,  and  therefore  more  amenable 
to  operative  treatment  than  intermeningeal  collections,  which  are,  as  a 
mle,  diffused. 

Localisation  of  Brain  Lesions. — The  recent  study  of  ccrL-bral 
localization  has  made  it  possible  to  determine  the  site  of  many  lcsion»^ 
of  the  cerebral  cortex  or  surface,  by  the  character  of  the  paralytic 
and  other  ner\-ouE  symptoms.  The  special  :^yniptoni3  belonging  to  ir- 
ritative and  destructive  lesions  of  the  various  parts  of  the  interior  of 
the  brain  faave  not  yet  been  established  with  much  acuura<y ;  and,  in- 


deed, the  exact  locality  of  innny  of  tliu  nervous  <-<'iitC'rs  ii|jiin  thi-  ^iir- 
froe  is  still  doubtful.  Xevertlieltriis,  enon^li  ha^  JH-cn  diin<-  in  tlii" 
£rBction  to  aid  the  surgeon  very  mucli  in  detenu  in  in^r,  from  llii'  >yiji]>- 
toms,  where  to  spply  the  trephine  in  su!^[)crted  :il>si:i's.'<,  cxtnivasatiiiii, 
or  impacted  splinters  of  Iwne. 
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It  is  important  to  distinguish  lesions  of  the  surface  of  the  cerebral 
hemispheres  from  those  of  the  interior  of  the  brain,  because  the 
former,  unless  at  the  base,  are  more  eaaily  reached  by  operation. 
(Plate  III.)  Cortical  lesions  cause  usually  not  a  loss  of  motion  of 
an  entire  side  (hemiplegia),  but  a  paralysis  of  only  a  special  group 
of  rauscler!,  as  of  the  hand,  forearm  or  leg  (monoplegia),  and  there 
irt  quite  frequently  early  rigidity  of  the  imme  muscles.  Jacksonian 
epilepsy,  or  convulsive  action  of  a  single  group  of  muscles,  as  of 
a  thumb,  occurring  nlone  or  as  a  prelude  to  a  general  epileptiform 
convulsion,  gives 'indication  that  there  is  a  lesion  of  that  particular 
cortical  center  and  points  to  the  advisability  of  an  exploratory  opera- 
tion in  that  region.  Local  pain,  which  may  be  felt  only  when  the 
head  is  percu."!sed  over  the  lesion,  is  also  a  symptom  of  (cortical  dis- 
ease, and,  finally,  unconsciousness  is  not  so  often  associated  with  the 
paralysis  from  i»rtical  lesions,  as  is  the  case  in  paralysis  from  lesions 
of  the  central  portion  of  the  brain. 

The  portions  of  the  cortex  in  which  the  nervous  centers  of  motion 
are  located  are  the  ba.ses  of  the  three  frontal  convolutions,  the  convo- 
lutions along  the  fissure  of  Rolando  and  the  paracentral  lobule;  while 
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the  centorji  of  sensation  seem  to  be  in  the  ]iariotal,  temporal  and  oc- 
cipital lobes  of  the  cerebrum.  Recent  investigations  go,  however, 
much  further  than  this  and  locate  with  considerable  certainty  centers 
governing  many  special  motions.  From  this  knowledge  it  is  possible 
to  diagnosticate  with  a  great  degree  of  certainty  the  location  of  the  in- 
fliininiatory  process  which  is  producing  the  symptoms  in  a  given  case. 


Topographical   Anatomy  or  Cortex.      Localization  of 
Functions.      (Ziehen.) 


Topographical  Anatomy  or  Inner  Surface  of  Rigiit  Hemisphe 
Localization   of  Functions.     (Ziehen.) 
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The  symptoms  pertaining  to  lesions  of  limited  areas  still  recjuire 
further  diflTerentiation,  but  the  value  of  cerebral  localization  to  surgical 
treatment  has  so  rapidlv  increased  that  even  now  it  is  incumbent  upon 
all  surgeons  to  recognize  its  utility.  For  example,  {mralysis  of  an  arm 
alone  (brachial  monopl^ia)  indicates  disease  of  the  iip{)er  part  of  the 
ascending  frontal  convolutions  of  the  opposite  side.  Here  then  would 
be  the  place  to  trephine,  if  the  other  symptoms  rendered  the  occur- 
rence of  abscess  or  intra-cranial  bleeding  probable. 

It  is  always  important  to  determine  upon  the  shaved  head  the  locu- 
tion of  the  fissure  of  Rolando,  or  central  fissure,  before  undertaking 


Fig.  79. 


Broca's  iquare. 


Bn>ca'H  square  applioU. 


Fl(i.  81. 


any  operative  procedure  based  on  cerebral  localization.  Tliis  may  not 
be  necessary  if  any  external  injury  or  scar  indicates  the  probable  st^at 
of  lesion.  This  fissure  has  its  upper  end  oO  or  55  millimeters  behind 
the  bregma  or  junction  of  the  inter- 
parietal and  coroneal  sutures,  but  does 
not  quite  reach  the  middle  line  of 
the  skull.  The  br^ma  is  found  by 
drawing  a  vertical  plane  through  the 
two  external  auditory  openings.  The 
lower  end  of  the  Rolandic  fissure  is 
about  six  centimeters  above  and  a  lit- 
tle behind  the  external  auditory  canal. 
It  makes  an  angle  of  .67  degrees  with 
the  median  line  driawn  from  the  gla- 
bella, or  smooth  spot  at  the  root  of  the 
iiose^  to  the  external  occipital  protuber- 
ance, or  inion ;  and  has  its  upper  end 
beginning  on  a  line  with  a  spot  situated 
55  J^  per  cent  of  the  total  distance  from 

the  glabella  to  the  inion.  The  illustrations  show  two  methods  of  de- 
terminiDg  the  location  of  the  Rolandic  sulcus  :  that  by  Broea's  s(juaro 
and  that  bj  Wilson's  cyrtometer. 


X 


('hiciu-'s  iiiethixl  of  obtaiiiiiiL'  an  nii^'lo 
of  <»7*.,  «k'un'»."»  for  fixiiifjcnusitloii  of  Ko- 
la ndic'li^siin.'.     ( Kei:n  and  White.  ) 
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A  convenient  method  of  outlining  the  location  of  the  central  fissure 
is  to  mark  the  bregma,  which  lies  vertically  above  Uie  auditory  meatus  ; 
and  to  go  50  or  55  mm.  below  it  and  draw  a  line  downwards  and  for- 
wards at  an  angle  of  67  degrees.  Chiene  has  devised  a  simple  method 
of  obtaining  an  angle  of  67^  degrees ;  this  is  sufficiently  near  to  67 
degrees.  He  takes  a  square  of  paper  and  folds  it  into  two  right-angle 
triangles,  the  smaller  angles  of  these  triangles  must  measure  45  de- 
grees, and  half  of  one  of  these  angles  is  22  J  degrees,  which  added  to 
45  degrees  equals  67J  degrees. 


Some  general  rules  may  be  formulated  that  are  well  worth  atten- 
tion. 

In  injury  or  disease  in  the  neighborhood  of  the  central  fissure,  which 
is  the  motor  region,  operation  is  indicatetl  when  monoplegia  is  present, 
except  when  aniesthesia  accompanies  the  paralysis  of  motion  ;  then  it 
may  Ije  contra-iudicated,  because  the  lesion  is  evidently  so  extensive  that 
senwory  as  well  as  motor  centers  are  involved.  When  paralysis  or 
convulsive  movements  occur  in  connection  with  disease  of  the  sensory 
region,  o|jcnitive  interference  may  be  improper,  since  the  pathological 
change  is  not  limited  to  the  sensory  centers  but  involves  the  motor 
region.  Xn  exploratory  trephining,  if  properly  carried  out  with  anti- 
septic precautions,  is  so  devoid  of  danger  that  many  surgeons  would 
0])crate  not  withstanding  the  coi'xistence  of  motor  and  sensory  symptoms. 

I'andysis  on  the  same  side  as  the  injury  of  the  head  should  be  con- 
sidered an  indication  against  operation  at  the  point  of  injury,  because 
there  is  |nobal)ly  a  lesion  at  the  opposite  side  of  the  brain,  due  to 
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oonnter-etroke.  Again  very  profound  loss  of  motion  points  to  non- 
interference, because  it  is  likely  that  the  injur}*  involves  deeper  tit*sucs 
than  the  cortical  centers  of  motion.  Paralvsis  of  the  cranial  nerves, 
Cheyne-Stokes  respiration,  choked  disk  and  symptoms  referable  to 
injary  of  the  base  of  the  brain  usually  contra-indicate  surgical  pro- 
cedures. 

Fio.  83. 


Wllaoo's  cyTtometer,  conrifltlDg  of  a  steel  tape  to  encircle  the  erauiuin  anil  sliding  upon  it  nnothor 
tmpe  maUng  with  it  an  angle  of  67°.    Both  tapes  are  uiarke<l  with  a  siale.    (  Tauk. ) 

The  occurrence  of  aphasia  betokens  an  abscess,  pressure  from  a  clot 
or  injury  from  a  spicule  of  bone,  located  near  the  base  of  the  third 
fronbil  convolution  and  the  island  of  Reil,  and  usually  ou  the  left  side. 
Right-eided  loss  of  motion  in  addition  to  the  aphasia,  wliile  showing  a 
more  extensive  lesion,  perhaps,  fixes  the  lesion  at  tiie  left  side  of  tiie 
brain.  In  such  cases  trephining  giv(^  a  reasonable  hope  of  reaching 
and  removing  the  cause  of  the  threiitening  symptoms. 

When  the  symptoms  and  principles  just  discussed  furnish  sufli- 
ciently  clear  evidence  to  satisfy  the  surg(K^)n  as  to  the  jirobablc  scat  of 
the  lesion,  it  is  proper,  if  the  case  present  a  serious  outlook,  to  tn^- 
phine  without  delay.  Delay  is  dangerous  if  the  lesion  is  chronic  en- 
eephalitis  with  abscess ;  and  equally  so  if  there  are  symptoms  of  a 
large  extravasation  of  blood  or  of  a  local  inflammation  due  to  spiculi^s 
of  bone.  After  the  skull  has  been  hon^d  the  ])us  or  blood  will  be 
evacuated  if  it  lies  between  the  bone  and  dura  mater.  If  none  is 
Iband,  and  the  dura  bulges  into  the  opening  and  d<x\s  not  show  ])ulsa- 
tion,  an  incision  should  be  made  through  this  membrane  with  the 
object  of  reaching  any  collection  beneath  it.  If  the  symj)toms  of  cere- 
bral abficeas  have  been  ver}"  characteristic  and  deatli  is  imminent,  it  is 
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justifiable  to  puncture  the  brain  in  various  directions  with  au  aspirator 
needle  or  grooved  director  in  order  to  reach  the  purulent  deposit.  In 
^_  „,  the  event  of  discovering  a  large  hem- 

orrhagic effusion  from  a  meningeal|ves- 
ael,  torsion  of  the  artery  may  be  re- 
quired If  this  fails  a  trephine  may 
be  again  applied  over  the  course  of  the 
\  easel  and  a  ligature  applied  after 
removal  of  the  disk  of  bone.  After 
reaching  an  abscess  of  the  brain  the 
surgeon  must  be  on  the  alert  to  keep 
the  onfice  open  and  not  let  it  become 
closed  b>  granulations.  Injections  of 
carbolized  or  other  antiseptic  tiolutions 
into  the  abscess  cavity  and  the  use  of 
drainage-tubes  or  gauze  ^vicks  will 
contribute  to  the  successful  treat- 
ment of  such  cases.  A  trap-door- 
like  opening  in  the  skull  made  so 
that  the  soft  parts  act  as  a  hinge 
and  which  may  be  subsequently 
closed,  is  often  preferable  to  an  or- 
;  dinary  trephining.  It  is  made  ivith 
{  a  chisel  or  saw. 


CTrtumeier  Bm.lied  showing  G,  gl.b 
R.  tuDi^liin  of  line  i<t  KoUdcITc  B»ure 
rnvdlan  line  from  g]ab«ll]         '   ' 
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IHJTTBIES   OF   THE   BBADT. 

Under  this  heading  wounds,'  concussion  and  compression  of  the 
brain  will  be  discussed.  Fractures  of  the  skull  will  be  coiisidered  in 
the  chapter  on  Diseases  and  Injuries  of  Bone, 

Scalp  Wonndi. 

The  proximity  of  the  brain  to  the  part  wounded  and  the  possibility 
of  the  vulnerating  force  having  frac- 
tured the  skull  or  caused  brain  in-  Fig.  85. 
jurj',  at  the  time  the  scalp  wound  was 
inflicted,  should  make  the  surgeon 
cautions  in  watching  symptoms  and 
careful  in  the  treatment  of  scalp 
wounds ;  but  there  is  nothing  intrin- 
sically sj>ecial  in  such  injuries.  They 
should  l>e  rendered  aseptic  and  closed 
by  sutui-cs,  and  their  complications, 
such  as  hemorrhage,  abscess  and  ery- 
sipelas, met  us  in  ordinary  wounds. 
It  is  easy  to  control  hemorriiage  by 
a  tight  liaiidnge  around  the  head,  for  the  cranium  { 
face  against  wliieli  to  make  pressure. 


mctbud.    (I^HARc 


11  bj  _ibelV»nnct- 


ivos  a  firm  sur- 
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Wounds  of  the  Brain. 


Wounds  of  the  brain  are  usually  aooonipanled  hy  fracture  of  the 
skull.  Such  is  not  the  case,  however,  when  laceration  fixim  sudden 
jarring  occurs  or  when  punctures  are  reocivcil  through  the  fontanellcs 
or  other  openings  in  or  between  the  lx)nes.  Wounds  of  the  anterior 
and  superior  region  are  less  serious  than  those  of  the  base  or  ]M)sterior 
part  of  the  encephalon.  Very  serious  wounds  result  when  fragments 
of  a  fractured  cranial  bone  are  driven  into  the  meninges  and  brain 
sul>stance.     GuuHhot  wounds  are  also  very  destructive. 

The  symptoms  of  brain  wounds  dei)end  upon  the  situation  of  the 
injury  and  the  amount  of  nervous  tissue  involved,  as  is  easily  under- 
stood from  the  foregoing  remarks  on  cerebral  localization.  Shock, 
paralysis  and  perhaps  unconsciousness,  in  varying  degrees,  are  the 
early  symptoms  of  brain  wounds  and.ares<x)n  followed  by  local  or 
general  inflammation  of  the  brain.  Portions  of  brain  material  may  Ikj 
cutoff  by  the  suigeon  or  carried  away  by  extensive  injury  and  recovery 
be  not  only  possible  but  even  probable  if  the  parts  are  kept  or  soon 
rendered  aseptic. 

Treatment. — ^The  treatment  of  brain  wounds  is  embodied  in  two 
precepts :  Remove  the  foreign  body,  if  any  exists  and  it  can  be  with- 
drawn without  inflicting  grave  additional  injury;  and  prevent,  or  at 
least  limit,  the  secondary'  inflammation  that  is  liable  to  follow  the 
wound  by  antisepsis  and  most  thorough  drainage. 

Probing  brain  wounds  to  distrover  the  locality  of  a  bullet  or  any 
missile  should  be  done  only  with  great  care  and  with  aseptic  pre- 
cautions. A  large-headed  probe  of  aluminum  is  the  best  instrument 
and  should  be  allowed  to  follow  the  bullet-track  by  its  own  weight 
when  the  patient's  head  is  so  placed  that  gravity  will  carry  the  jjrobe 
in  the  course  of  the  wound.  Trephining  to  give  access  to  the  foreign 
body  is  proper,  and  thorough  drainage  with  giuize  or  rubl)cr  tubes  is 
essential  to  cure.  Measures  calculated  to  combat  eneejihalitis  should 
be  employed.  Secondarj-  abscess  must  l)e  diagnosticated  and  treated 
as  described  in  the  section  on  cerebral  inflammation.  The  brain  can  be 
punctured,  incised  and  excised  with  a  (H)nsidernble  degree  of  impunitv, 
provided  the  internal  ganglia  arc  undisturbed  an<i  these  o]Kn*:itions  are 
rigidly  aseptic. 

It  occasionally  happens  that  through  the  oi)ening  in  the  membranes 
and  skull  there  occurH  during  the  progi-ess  of  inilanimation  a  fungoid 
protrusion  of  brain  matter  mingled  with  lyni])h  or  ])us.  This  consti- 
tutes the  condition  calle<l  hernia,  or  fungus,  of  the  brain.  Fungus  of 
the  bnun  usually  demands  no  special  line  of  treatnuMit;  but  cleanli- 
ness in  removing  the  discharges  and  the  use  of  antisi']>tic  dressings  ar<' 
proper.  Moderate  pressure  upon  the  mass  may  be  attemj)te<l,  but  it  is 
liable  to  do  harm  by  causing  retention  of  the  secretions  within  the 
cranial  cavity  if  the  wound  be  septic.  To  cut  off  the  i>rotuberance  is 
not  infrequently  good  surgery. 

The  possibility  of  fungus  of  the  brain  occurring  must  be  romenibered 
14 
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when  oi>erations  are  performed  which  are  liable  to  divide  the  dura 
mater ;  hence,  the  dura  mater  should  be  carefully  sutured  after  the 
removal  of  tumors  of  the  brain.  It  is  understood  that  provision  for 
drainage  must  be  made  through  the  dural  incisions  by  tubes  or  strands 
of  catgut  or  horsehair. 

CONTUSION    AND    LACERATION   OF    THE   BBAIN. 

Pathology. — The  term  concussion  has  long  been  used  to  designate 
the  symptoms  which  followed  vibration  of  the  brain,  consequent  upon 
blows  received  directly  upon  the  skull  or  transmitted  there  through 
the  spinal  column,  which  it  was  supposed  produced  no  physical  lesion 
of  the  encephalon.  The  possibility  of  the  vibration  causing  a  molecular 
change  in  the  nervous  cells,  the  capillaries  or  the  cerebro-spinal  fluid, 
which  could  not  be  appreciated  by  our  ordinary  methods  of  investiga- 
tion and  which  still  might  be  capable  of  producing  the  symptoms 
found  in  slight  concussion,  is  admitted ;  but  when  death  occurs  in  cases 
denominated  concussion  of  the  brain,  distinct  lesions,  if  carefully  sought 
for,  will  probably  always  be  found  in  the  brain  or  other  organs. 

If  a  vessel  containing  jelly,  of  the  consistence  of  the  brain  and  con- 
taining similar  cavities,  was  forcibly  struck,  fissures  could  easily  be 
produced  in  the  mass  by  irregular  transmission  of  the  vibrations  of 
force.  So  may  lacerations  and  contusions  of  the  non-homogeneous 
brain  occur.  In  my  opinion,  then,  the  so-called  concussion  of  the 
brain  is  not  a  functional  condition,  but  designates  organic  changes. 
The  term,  therefore,  should  be  discarded  for  contusion  or  laceration. 

Cases  of  slight  "  concussion  "  very  much  resemble  a  similar  degree 
of  the  condition  called  shock.  It  is  probable  that  a  sudden  force  ap- 
plied to  the  head,  or  transmitted  through  the  spinal  column  to  the 
head,  causes  pallor,  vertigo  and  confusion  of  ideas  by  the  same  patho- 
logical change  that  occurs  when  peripheral  nerves  are  injured  and 
shock  is  induced  by  paralysis  of  the  vaso-motor  center.  When  greater 
violence  is  offered  to  the  brain  it  is  to  be  expected  that,  in  addition  to 
the  condition  of  shock,  symptoms  will  be  presented  due  to  the  lacera- 
tion or  contusion  of  the  brain.  Surgeons  should  place  under  the  head 
of  shock  those  temporary  symptoms  now  called  slight  concussion,  and 
class  all  other  instfinces  of  brain  injury  of  a  similar  character  as  con- 
tusion or  laceration  of  the  brain. 

Lacerations  and  contusions  of  the  brain  may  be  multiple,  giving  rise 
to  numerous  minute  extravasations  of  blood  scattered  throughout  the 
brain  and  .scarcely  distinguishable  from  the  normal  vascular  points  seen 
on  section.  On  the  other  hand,  hemorrhage  from  the  torn  vessels  may 
be  so  great  and  so  diffused  as  to  produce  symj)toms  of  compression  of 
the  brain,  thus  greatly  obscuring  the  diagnosis.  The  irregularity  of 
the  base  of  the  skull  causes  laceration  to  occur  most  frequently  in  tlie 
corresponding  region  of  the  encephalon. 

Causes. — Direct  violence  to  the  head  or  force  applied  to  the  legs  or 
buttocks,  and  transmitted  through  the  spinal  column  to  the  cranial 
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bones,  are  the  causes  of  contusions  and  laceration  of  the  brain.  A  blow 
<m  one  part  of  the  cranium  will  often  give  rise  to  laceration  of  tlie  bniin 
at  the  opposite  side  without  there  being  any  marke<I  injury  to  the 
cerebral  tissue  immediately  underlying  the  bone  struck.  This  i.s  due 
to  the  soft  consistency  of  the  brain,  and  is  terme<l  contusion  by  eoun- 
tep-stroke. 

Symptoms. — ^When  a  slight  blow  ha.s  been  received  by  the  brain 
the  patient  at  once  becomes  giddy,  is  confused  in  his  ideas,  feels  weak, 
staggers  and  perhaps  would  fall  if  not  steadied  by  gnispingsome  neigh- 
boring support.  At  the  same  time  his  face  Ijeconies  ])allid  and  his 
heart's  action  feeble.  There  is  a  feeling  of  nausea,  and  vomiting  sonie- 
times  actually  occurs.  These  slight  cases  do  not  exhibit  actual  uncon- 
sciousness, but  the  patient  is  stunned,  and  for  a  moment  is  not  able 
to  collect  his  thoughts.  He  in  a  moment  promptly  rt»turns  to  his 
normal  state.  This  is  the  condition  in  which  it  is  possible,  perhaps, 
that  no  laceration  of  nervous  structurc  or  blood  vessel  occurs,  and 
such  cases  are  those  that  resemble  surgical  shock  of  slight  severity. 

The  violent  shaking  of  the  brain  caused  by  the  application  of  a  severe 
force  is  followed  by  symptoms  of  gravity,  which  are  due  to  the  pro- 
duction of  contusion  or  laceration  of  the  brain  or  its  membnines.  Tlie 
patient  is  almost,  but,  as  a  rule,  not  completely  unconscious ;  lies  mo- 
tionless with  a  cold,  pallid  skin,  has  a  feeble,  fluttering  pulse  an<l  lieart, 
and  sometimes  passes  urine  and  feces  involuntarily.  The  insensibility 
is  not  a  complete  coma,  for  usually  the  patient  can  Int  roused  by  loud 
questioning  to  utter  a  monosyllable  or  u  groan.  The  pupils  vary  in 
different  cases  as  to  contraction  or  dilatation,  and  the  two  eyes  may  not 
be  alike  in  this  respect.  Usually  the  ])upils  reaet  to  the  stimulus  of 
light.  The  breathing  is  quiet,  though  it  may  be  feeble  and  sliallow  ; 
there  is  no  hemiplegia,  and  the  limbs  if  pricked  with  a  i)in  will  be 
withdrawn,  though  probably  in  a  lazy  manner.  Vomiting  is  liable  to 
occur  as  the  patient  begins  to  react  from  the  semi-unconseious  con<lition 
which  has  immediately  succeeded  the  injury.  Convulsions  sometimes 
take  place  after  such  cerebral  injuries.  The  loeation  of  the  eontusicm 
is  an  important  factor  in  the  determination  of  s]>eeial  symptoms.  The 
symptoms  just  described  may  last  a  few  hours  or  a  day,  before  signs  of 
recovery  or  of  progressive  inflammation  supervene.  When  return  to 
health  is  to  ensue,  the  symptoms  of  brain  contusion  slowly  subside  and 
the  patient's  functions  assume  their  normal  eondition.  It  often  liap- 
pens,  however,  that  headache,  vertigo,  imj)airc(l  memory  and  otluT 
cerebral  sequelae  remain.  When  the  issne  of  the  iiijnry  is  to  be  ;ni 
unfavorable  one,  the  patient  either  sinks  into  a  comatose  state,  without 
reacting,  or,  if  he  does  react,  soon  presents  the  charaeteristie  symptoms 
of  encephalitis. 

The  prognosis  is  grave  in  all  eases  of  contusion  of  the  Imiin,  because 
it  is  impossible  to  define  accurately  the  extent  of  the  lesiou,  and  b(>cause 
even  slight  lacerations  and  contusions  are  liable  to  impair  the  mental 
fimctions  and  the  special  senses.  All  injuries  producing  vibration  or 
concussion  of  the  brain  that  are  followed  bv  the  seuii-uuconsciousness 
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mentioned  are  serious,  because  there  is  organic  lesion  of  the  brain 
tissue. 

Treatment. — As  the  symptoms  are  those  of  shock,  combined  with 
those  of  brain  contusion  and  laceration,  the  treatment  is  obviously 
clear.  At  first  absolute  quiet  in  the  supine  position,  with  the  feet  ele- 
vated slightly  and  the  head  low,  should  be  enjoined.  A  darkened 
room  and  an  opportunity  to  sleep  should  be  afforded.  Stimulants  will 
rarely  be  needed  and  should  be  avoided  if  possible ;  because  after  the 
shock  of  injury  has  passed  away,  cerebral  excitation  and  plethora  will 
tend  to  produce  hemorrhage  from  the  torn  vessels  and  to  set  up  inflam- 
matory engorgement.  Agents,  such  as  ammonia,  that  stimulate  mo- 
mentarily are  preferable  to  the  more  lasting  alcoholic  preparations. 
External  applications  of  heat  or  of  mustard  to  the  general  surface  may 
be  available  to  relieve  the  depression.  When  the  pulse  shows  increas- 
ing strength  or  there  is  evidence  in  the  reddening  of  the  skin  that 
reaction  has  commenced,  the  surgeon  must  adopt  measures  to  prevent 
the  occurrence  of  cerebral  inflammation.  The  head  should  he  ele- 
vated, cold  applied  locally,  and  bromide  of  potassium,  purgatives,  and 
other  remedies  employed  in  the  manner  described  when  speaking  of 
inflammation  of  the  brain  from  surgical  causes.  Even  bloodletting 
may  be  required,  though  in  the  early  hours  afl^r  the  injury  such  treat- 
ment might  prove  fatal.  It  requires  the  exercise  of  great  judgment  to 
manage  such  cases.  The  mea^sures  appropriate  for  the  first  few  hours' 
treatment  of  contusion  of  the  brain  are  diametrically  opposed  to  the 
line  of  treatment  required  after  reaction  has  been  induced.  It  is  a  nice 
question  to  know  when  the  change  should  be  made. 

All  cases  of  contusion  of  the  brain,  however  slight,  require  surgical 
supervision  for  a  long  time.  Indiscretions  in  mental  work,  in  diet  or 
in  physical  exercise  may  be  very  deleterious. 

COMPRESSION  OF  THE  BRAIN. 

Pathology. — Compression  of  the  brain  is  said  to  exist  when  patho- 
logical lesions  or  changes  exert  such  pressure  upon  the  organ  as  to  dis- 
place the  cerebral  substance  or  cause  flattening.  The  symptoms  are 
probably  due,  to  a  great  extent  at  least,  to  the  pressure  impeding  cere- 
bral circulation  and  causing  a  local  deficiency  of  blood  supply.  It  is 
certainly  not  likely  that  the  amount  of  force  exerted  by  extravasated 
blood,  which  so  often  gives  rise  to  compression  symptoms,  is  sufficient 
actually  to  compress  and  condense  the  brain  substance.  It  would  re- 
quire comjiarativcly  little  pressure,  however,  to  interfere  with  the  cali- 
bre of  the  ca])illary  blood  vessels. 

Causes. — The  causes  of  the  compression  of  the  brain  are  :  1.  Ex- 
travasation of  blood  upon  the  surface  or  in  the  interior  of  the  brain. 
2.  Fractures  of  the  skull,  accompanied  by  depression  of  the  fragments. 
8.  Foreign  bodies  driven  through  the  skull  upon  the  surface  of  or  into 
the  brain.  4.  Inflammatory  deposits  of  serum,  lymph  or  pus.  5.  In- 
tracranial tumors.     In  the  second  and  third  instances  bleeding,  due  to 


COJlW/fESS/O-V  OF  THE  JSJIAIX. 


21  :J 


lacemtion  ncctimpanyiiif;  the  fracture  or  ■wound,  has  freqiieiitly  much 
to  do  with  the  oocurrenot-  of  ooiiijire-tiiion.  A  comiwrativoly  sudden 
pressure  Heems  to  be  re(|iii^te  to  pnxliict^  compression  syniptoma.  If 
blooct,     for     example,     l>c 

bIowIv    extmvasated,    the  Fm.  mi. 

bruin  seems  to  accommo- 
date itself  to  its  new  rela- 
tions nnlesd  the  amount  of 
blood  be  great 

Symptonu  — A  patient 
■tntfeniif,  with  compresMun 
of  the  brain  i*  dead  t  e\ 
t^rnal  impressions  but  the 
organic  fuiicti  us  of  res 
pi  ration  and  circulation 
ooDtinue  He  lies  r  n  h  « 
back  total H  unconscious 
and  immo\able  uith  pu 
pils  unaffected  b)  li},ht  and 
one  or  both  of  them  u^n 
ally  modonitely  or  cmisid- 
erably  dilat^id.  Tlie  res- 
piration b  slow  (ten  to 
sixteen  per  minute),  snor- 
ing and  accompanied  hy  a 
peculiar  whiff  or  pufHng 
out  of  the  cheek  at  the 
comer  of  the  mouth.  The 
iitertor  in  due  to  jutralysis 
of  the  palate  muscles.  It  may  be  ^^atly  diminished  by  turning  the 
patient  on  his  side,  so  that  the  relaxed  sofl  jKilatc  will  not  lian[r  hd- 
rapported  in  the  current  of  air.  The  puffing  out  of  the  check  is  due 
to  loss  of  power  in  the  buccal  muscles.  The  j'ulsc  in  slow  iukI  i-.ither 
fiill,  beating  perhajis  not  more  than  forty  or  filh-  times  in  si  minute. 
The  urine  is  retaine<I  until  the  piirsily/ed  bliiddcr  bwtmics  so  distended 
that  there  in  a  dribbling  overflow.  Constipation,  followed  by  relaxa- 
tion of  the  anal  sphincter  and  consei[iieiit  ineoiitineuee  of  li'ecs,  is  otVii 
found.  Hemiplegia  of  tlie  side  opposite  tiic  injury  is  usual.  This 
cannot  be  determined  in  cases  where  n>Hex  sensibility  is  destroyed,  un- 
less it  is  evident  from  the  distortion  of  tlie  fnee.  The  londitioti  of  the 
pnpila  and  the  extent  and  chamctcr  of  the  |i:iriilysis  depend  ii|Kin  the 
situation  of  the  compressing  lesion.  The  giijii])  of  symptoms  •riven 
are  those  found  in  typical  cases  of  eom|>ivssion,  and  are  those  of  ecn- 
bral  apoplexy,  which  is  a  form  of  i-omprcssiini.  The  teTupemliirr'  is 
apt  to  be  high  in  acute  brain  lesions,  iiiduciii<r  eom])ressioi]. 

Symptoms  of  compression  due  to  dejiressed  hone  or  to  loreijru  I>odi(s 
lodged  in  the  brain  arise  imnie<liately  after  th<-  receipt  of  injury.  K\- 
tnvaaatioB  of  blued,  unless  profuse,  causes  a  gradual  su|NT\'cnticin  of 
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symptoms,  while  compression  from  inflammatory  products  appears 
only  at  a  later  jxjriod.  It  is  probable  that  a  factor  in  many  cases  of 
comjiressiou  from  depressed  fracture  is  the  concomitant  occurrence  of 
inflammation,  whose  symptoms  are  blended  with  those  due  to  the 
pressure  which  often  is  too  slight  to  cause  in  itself  serious  symptoms. 
(Plate  IV.) 

If  the  j)ressure  is  not  relieved  by  treatment  and  the  cerebral  mass 
fails  to  accommodate  itself  to  the  new  relation  of  parts,  coma  deepens, 
the  organic  functions  become  gradually  involved  and  death  occurs. 
The  time  occupied  in  the  fatal  invasion  and  destruction  of  these  func- 
tions is  usually  a  few  days,  though  it  may  extend  through  weeks. 

Diagnosis. — Typical  cases  of  compression  of  the  brain  are  readily 
distinguished  from  contusion  or  laceration  of  the  brain  of  moderate 
severity.  If  a  laceration  or  contusion  is  sufficient  to  cause  much  hem- 
orrhage, however,  compression  symptoms  will  coexist  and  complicate 
the  diagnosis.  So,  on  the  other  hand,  laceration  and  contusion  of  the 
brain  substance  is  liable  to  result  from  the  same  force  that  produces  a 
depressed  fracture  and  a  consequent  depression.  Hence,  it  is  often 
impossible  to  determine  accurately  the  pathological  lesion. 

The  points  upon  which  a  differential  diagnosis  may  be  founded  in 
uncomplicated  cases  are  given  in  the  following  table : 

Compression  of  the  Contusion  or  Laceration 

Brain.  Without  Compression. 

1.  Symptoms  may  not  be  immediate      Symptoms  always  immediate. 

after  injury. 

2.  Complete  unconscioosness  and  total      Partial  unconsciousness  and  only  impaired 

insensibility   to    impressions    upon  sensibility  to  impressions  upon  organs 

organs  of  sense.  of  sense. 

3.  Kenpinition  slow,  stertorous  and  puff-      Respiration  quiet 

ing. 

4.  Pulse  slow  and  full.  Pulse  frequent  and  feeble. 

5.  No  vomiting.  Sometimes  vomiting. 

6.  Retention  of  urine  and  often  of  feces.  Incontinence  of  urine  and  feces. 

7.  Paralysis,  usually  hemiplegia,  of  op-  No  paralysis. 

pasite  side. 

8.  Pupils  insensible  to  light  Pupils  react  somewhat  to  light 

9.  Deglutition  impossible.  Deglutition  possible. 

In  the  absence  of  a  history  of  the  patient  before  unconsciousness 
occurred,  it  is  frequently  difficult  and  sometimes  impossible  to  discrimi- 
nate between  coma  due  to  compression  of  the  brain,  alcoholic  or 
narcotic  poisoning,  ursemia,  apoplexy,  sunstroke  and  hysteria.  An 
unconscious  man  ynih.  bruises  upon  the  head,  picked  up  in  the  streets, 
may  be  suffering  from  brain  compression  due  to  injuries  received 
while  intoxicated ;  or  mav  have  fallen  from  an  elevation  because 
of  an  apoplectic  seizure  or  sunstroke,  and  thus  have  sustained  second- 
arily a  depressed  fracture  of  the  skull.  In  such  cases  the  head  should 
be  shaved,  and  careful  examination  made  for  signs  of  injury  to  the 
skull ;  the  urine  should  be  examined  for  albumin  and  tube  casts,  alco- 
hol, opium  and  other  poisons  ;  the  temperature  should  be  taken,  and 
tests  of  electro-muscular  sensibility  and  contractility  should  be  insti- 
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tuted.     The  opbtbolmoscope  will  sometimes  be  of  service  in  disclosing 
albuminuric  retinitis,  choked  disk  or  other  changes  in  the  fundus. 

The  existence  of  paralysis  in  compression  of  the  brain  usually 
serves  to  distinguish  it  from  the  conditions  named^  with  the  exception 
of  apoplexy.  It  is  the  compression  produced  by  the  hemorrhage  in 
an  apoplectic  seizure  that  induces  many  of  the  symptoms ;  hence,  a 
diagnosis  is  impossible  unless  the  history  and  evidences  of  injury 
afford  direct  information.  The  treatment,  however,  is  identical  in 
such  conditions. 

The  odor  of  poisons,  the  contracted  pupils  of  opium  narcosis,  the 
cedema  of  chronic  Bright's  disease,  the  high  temperature  of  sunstroke, 
and  the  sex  in  hysteria  will  aid  in  the  differentiation  of  some  obscure 
cases.  Such  evidence  is  fallible,  however,  and  it  may  be  that  the  sur- 
geon's opinion  must  be  suspended  until  the  ])rogress  of  the  case  clears 
up  the  obscurity.  The  patient  may  indited  be  suffering  from  two  con- 
ditions at  the  same  time. 

Treatment. — Compression  of  the  brain  demands  removal  of  the 
cause  if  this  can  be  done  without  inflicting  more  serious  brain  injury. 
Depressed  bone  should  be  elevated ;  fon^ign  bodies  extracted ;  pus 
evacuated  by  trephining ;  and  extravasated  blood  removed  and  further 
bleeding  prevented  by  opening  the  skull,  turning  out  the  clots  and 
tying  the  vessel.  These  operative  procedures  are  proper  when  the 
existence  of  compression  is  clearly  established  and  its  cause  and  loca- 
tion known.  When  such  measures  are  not  deemed  wise,  the  patient 
should  be  treated  on  the  general  principles  laid  down  for  the  i)reven- 
tion  of  encephalitis.  Purgatives,  bromide  of  potassium,  iodine  and  its 
compounds^  mercury  and  bloodletting  are  the  remedies  to  be  employed. 
If  hemorrhage  is  supposed  to  be  the  cause  of  compression,  tlie  head 
should  be  elevated.  Enemas  may  be  given  to  empty  the  lower  1>owel. 
The  catheter  must  be  introduced  twice  or  thrice  dailv  to  withdraw  the 
urine  from  the  paralyzed  bladder. 

GBANIECTOMT. 

Imbecile  in&nts,  whose  mental  deficiency  swms  to  be  due  to  prema- 
ture ossification  of  the  sutures  and  fontanelles,  or  to  inflammatory  con- 
ditions due  to  injury  at  birth,  may  sometimes  be  benefited  by  the 
operatioD  called  craniectomy.  This  consists  in  removing  a  lon^r  strip 
of  tiiie  bone  and  periosteum,  a  half  inch  wide,  ou  eaeh  si<le  of  tlu; 
sagittal  suture.  The  theory  is  that  this  operation  relieves  pressure  and 
pves  opportunity  for  the  brain  to  grow  and  develop.  The  results  in  a 
few  instances  have  apparently  been  satisfactory.  Tlie  bony  int^isions 
may  be  varied  in  position  and  shape.  The  procedure  does  not  hold 
out  much  hope  for  most  idiots  and  is  accompanied  by  a  rather  liigli 
mortality. 

TUMOBS    OF    THE   BRAIN. 

Tumors  of  the  brain  may  be  fibmmas,  sarcomas,  gliomas,  carcinomas, 
cystic  tomoTBi  etc.     They  may  have  their  seat  between  the  dura  and  the 
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cerebral  convolutions  or  they  may  be  more  or  less  deeply  imbedded 
within  the  brain  tissue.  The  symptoms  depend  upon  the  position  of 
the  growth  and  itit  size.  Epileptic  convulsions,  local  paralyses  and 
spasms,  choked  disks,  aphasia  and  intellectual  aberrations  all  occur. 
It  is  the  simultaneous  or  consecutive  occurrence  of  these  and  other 
symptoms  which  enables  the  neurologist  to  localize  the  position  of  the 
growth.  If  such  a  tumor  does  not  involve  the  basal  ganglia,  nor 
occupy  a  position  so  far  under  the  base  of  the  brain  as  to  make  access 
impossible,  it  is  proper  to  attempt  its  remo\'al  by  opening  the  skull 
and  excising  it.  Such  operations  should  be  done  with  the  strictest 
antiseptic  precautions  and  by  means  of  a  large  trephine  and  gnawing 
forceps,  or  osteoplastic  resection  with  chisel  or  saw,  Pro\-i8ion  must 
be  made  for  drainage,  even  if  the  opened  dura  mater  is  subsequently 
sutured,  as  it  usually  should  be,  and  if  the  button  of  bone  cut  out  by 
the  trephine  is  replaced  before  the  scalp  flap  is  sutured  into' posi- 
tion. 

Fig.  87. 


Growths  situated  at  some  distance  below  the  surface  of  the  convolu- 
tions are  not  accessible  until  the  surgeon  has  incised  the  brain  tissue. 
This  procedure  is  justifiable,  if  punctures  carefully  made  with  a  probe 
or  groovc<I  director  give  evidence  of  a  tumor  below  the  surface. 
When  the  clinical  history  of  the  patient  shows  evidence  of  multiple 
brain  tumors  or  of  a  tumor  which  is  evidently  a  secondary  malignant 
growth,  it  is  [scarcely  proper  to  attempt  removal.  The  diagnosis  in 
cases  of  suspected  brain  tumor  is  ven'  difficult  and  requires  the  most 
careful  consideration  of  the  skilled  neurologist.  Hence  examination 
of  the  eye  grounds,  ol'  the  paralytic  symptoms  and  of  the  epileptiform 
seizures  slioidd  be  made  by  those  who  are  trained  to  such  matters. 
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When  a  reajaionable  diagnosis  has  been  made  by  such  expert  observa- 
tion* it  is  proper  to  perform  an  exploratorj  operation. 

Relief  of  pain  may  be  given  in  irremovable  tumors  by  cutting  away 
a  considerable  portion  of  bone  and  splitting  the  dura^  in  order  to  allow 
the  contents  of  the  cranium  to  bulge  through  the  opening,  and  thus 
lessen  pressure. 

DISEASES  AKD  INJUBIES  OF  THE  SPINAL  CORD. 

Hydrorachis  or  Bifid  Spine. 

Hydrorachis  is  a  congenital  protrusion  of  the  membranes  of  the 
spinal  cord  and  sometimes  of  a  portion  of  the  conl  itself  or  of  th£ 
spinal  nerves  through  an  opening  in  the  posterior  part  of  the  vertebral 
column.  The  deficiency  of  the  bony  wall  is  due  to  imperfect  develop- 
ment of  the  lamiuffi  and  spin<iu8  process  of  one  or  more  vertebrie  ; 
hence,  the  name  bifid  spine.  The  osseous  hmiina*  usually  unite 
about  tlie  sixth  week  of  intrauterine  life.  The  protruded  membranes 
are  distended  by  cerebro-spinal  fluid  forming  m\  elastic  and  sometimes 
fluctuating  tumor.  A  more  proj)er  name  would  be  spinal  nioningocole. 
Those  protrusions  containing  portions  of  the  cord  would  then  be  calle<l 
myeloceles.  The  deformity  occurs  most  frequently  in  the  lumbo-sacral 
r^on.  The  cord,  it  should  be  remembered,  ends  at  about  the  upi)er 
border  of  the  second  lumbar  vertebra. 

The  tumor  varies  in  size  and  in  tenseness  with  the  iK)sition  of  the 
child,  and  in  occasional  instiinces  has  no  cutimeous  investment  what- 
ever, being  a  mere  sac  of  thin  spinal  membranes.  It  is  a])t  to  become 
more  tense  or  larger  when  the  child  cries.  The  fluid  can  soinctinies 
be  pressed  back  into  the  spinal  canal  so  that  the  edges  of  the  fissure; 
in  the  bones  can  be  distinctly  felt.  Hydrocephalus  and  other  de- 
formities are  often  found  in  the  same  infant.  Paralysis  is  not  unconi- 
mon.  Death  generally  occurs  from  meningitis,  convulsions  or  i>aral- 
ysis,  or  from  nipture  or  ulceration  of  the  sac. 

Support  and  moderate  pressure  by  means  of  elastic  bandages  or 
cap-shaped  pads  aflbrd  palliative  treatment.  If  the  orifice  of  c(^ni- 
monication  with  the  spinal  canal  is  small,  injections  of  diluted  tincture 
of  iodine  may  be  employed  in  the  endeavor  to  cause;  obliteration  of  the 
sac.  Excision  with  rigid  aseptic  precautions  is  the  prefercd)le  treat- 
ment. All  tumors  over  the  spine  in  children  are  not  cases  of  bifid 
spine  ;  but  the  possibility  of  this  condition  existing  should  always  be 
in  the  suigeon's  mind  before  undertaking  o^)eriition. 

A  dimple  in  the  skin,  a  sinus,  an  abscess  or  a  sac  containing  seba- 
ceous material  and  hair  is  at  times  found  in  the  coccygeal  regi<»n.  This 
is  simply  a  vestige  of  the  fietal  o]K^ningof  the  spinal  canal,  which  has 
imperfectly  closed.  It  has  perhaps  accumulated  sebum,  hair  and  dirt 
and  become  inflamed.  It  has  no  surgical  connection  with  s])ina  bifida, 
and  should  be  treated  on  general  principles  as  siniihir  conditions  found 
elsewhere. 
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INFLAMMATION  OF  THE  SPINAL  GOBB  FROM  SUBGICAL 

CAUSES. 

Varieties. — The  inflammatory  process  may  be  located  in  the  mem- 
branes (spinal  meningitis)  or  in  the  substance  of  the  cord  (myelitis). 
The  terms  spinal  leptomeningitis  and  spinal  pachymeningitis  designate 
inflammation  of  the  pia-arachnoid  and  dura  respectively.  It  fre- 
quently happens  that  meningitis  and  myelitis  are  associated. 

Pathology. — In  traumatic  cases  the  inflammation  is  usually  local, 
but  the  pathological  changes  may  gradually  spread  along  the  spinal 
marrow.  Injection  of  vessels,  effusion  of  serum,  exudation  of  lymph, 
formation  of  pus  and  softening  of  nervous  structure  are  the  results 
found  at  the  after-death  examination.  Sclerosis  may  occur  in  chronic 
cases. 

Causes. — Intraspinal  inflammations  of  surgical  causation  arise  from 
contusions  or  lacerations  and  other  direct  wounds  of  the  contents  of 
the  vertebral  canal ;  from  intra-spinal  tumors  and  syphilis ;  and  from 
fracture,  caries,  and  necrosis  of  the  vertebrae. 

Sjrmptoms. — There  are  certain*  differences  in  the  symptomatolog}'^ 
of  meningitis  and  myelitis  which  will  be  discussed  in  speaking  of 
diagnosis.  Here  the  symptoms  of  spinal  inflammation  in  general  will 
be  described. 

As  the  cause  is  local  the  inflammation  is  limited ;  hence,  chills, 
high  fever  and  great  constitutional  disturbances  are  unusual.  Pain  in 
the  spinal  region,  aggravated  by  motion  or  pressure,  and  often  reflected 
along  the  nerve  trunks  is  exhibited.  Burning  and  tingling  sensations 
and  a  feeling  of  insects  creeping  over  the  body,  local  hypersesthesia 
of  the  surface,  more  frequently  cutaneous  anaesthesia,  delay  in  per- 
ceiving the  contact  of  points,  and  a  sense  of  constriction  about  the 
body  marking  the  upper  limit  of  the  disease  are  common  symptoms 
of  inflammation  of  the  cord  and  its  coverings. 

Muscular  jerkings  and  spasms,  and  subsequently  permanent  muscu- 
lar contractions,  affecting  the  muscles  supplied  from  the  diseased  re- 
gion are  especially  associated  with  meningitis.  Motor  paralysis 
below  the  seat  of  lesion  is  usually  present,  being  much  more  promi- 
nent and  complete  in  myelitis. 

The  palsy,  as  a  rule,  involves  both  sides,  and  is  due  to  division, 
compression  or  disorganization  of  the  nerve  fibers  of  the  cord.  If 
paraplegia  occurs  immediately  after  the  receipt  of  injury,  it  indicates 
that  tlie  tibers  are  divided  or  have  been  compressed  by  displaced  bone 
or  extra vasated  blood.  A  slowly  increasing  paralysis  suggests  inflam- 
matory pressure  or  disorganization.  Injury  of  one  side  of  the  spinal 
marrow  would  give  rise  to  unilateral  palsy  on  the  same  side.  It  is 
possible  in  lesions  of  the  cervico-dorsal  area  of  the  cord  to  have  motor 
paralysis  of  the  arms  and  not  of  the  legs.  As  the  cord  terminates  at 
tlie  level  of  the  upper  border  of  the  second  lumbar  vertebra,  injuries 
below  this  point  are  accompanied  by  no  paralysis,  or  by  a  slight  and 
temporary  form  only  which  dej)ends  upon  lesions  of  the  loose  bundle  of 
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nerves  called  the  cauda.  The  small  diameter  of  the  (;ord  immeiliatcly 
above  its  lower  end  and  the  envelopment  of  this  termination  in  the 
nerve  roots  going  down  the  vertebral  canal  serve  to  prevent  s<»vere  in- 
volvement of  the  cord,  even  at  a  somewhat  higher  level  than  the 
lumbar  vertebra  mentioned. 

The  seat  of  the  cord  lesion  can  often  be  determined  by  the  limitation 
of  the  motor  or  sensory  paralysis.  The  musc^les  and  regions  supplied 
by  branches  given  off  from  the  spinal  msirrow  below  the  injurv  are 
usually  the  only  ones  that  lose  their  innervation.  On  ac^count  of  the 
downward  distribution  of  the  nerves  as  they  leave  the  cord,  the  lesion 
is  generally  somewhat  higher  than  the  horiz(»ntal  line  marking  the 
upper  limit  of  the  palsy.  An  exception  to  this  may  occur  when  the  ter- 
minal ner\'e  filaments  are  distributed  upward.  This  occurs  esi)ecially 
in  the  skin. 

The  paralyzed  parts  are  exceedingly  liable  to  severe  bedsores. 
These  are  due  to  the  impaired  innervation  and  circuhition  and  to  the 
unrecognized  irritations  which  the  insensible  and  immovable  parts 
receive.  The  local  tempeniture  of  the  palsied  limbs  is  often  high. 
Atrophy  soon  occurs.  Bedsores  and  atrophic  changes  are  more  marked 
the  longer  the  patient  sur\'ives.  Hence,  in  injuries  low  down  in  the 
cord  these  nutritional  changes  are  exceedingly  conspicuous. 

Retention  of  urine  occurs  nearlv  alwavs.  When  the  panilyzed 
bladder  has  become  fully  distended,  then'  is  a  dribbling  (overflow, 
which  is  an  indication  for  an  immediate  catheterization,  lest  rupture  of 
the  bladder  or  other  harm  result.  After  a  few  days'  incontinence  of 
urine  relaxation  of  the  sphincter  supervenes.  The  bladder  is  thus  kept 
nearly  empty.  At  the  same  time  the  urine  exhibits  chemical  changes, 
becoming  alkaline,  turbid,  ammoniacal  and  filled  with  nnicus  and  phos- 
phates. Inflammation  of  the  bladder  is  usually  found  at  this  period, 
due  either  to  the  distention  and  catheterization  or  the  alkaline  urine, 
or  perhaps  to  both.  Other  changes,  such  as  the  presence  of  sugar,  are 
occasionally  witnessed.  Priapism,  either  spontaneously  exhibited  or 
following  catheterization  and  handling  of  the  genitals,  occurs  in  many 
instances  where  motor  palsy  is  a  symptom.  It  has  no  connection  with 
sexual  feelings  and  only  exists  when  loss  of  motion  is  present.  In- 
continence of  feces  is  seen  when  the  sphincter  is  paralyzed  by  injury  to 
the  lowest  r^on  of  the  cord.  If  the  damage  is  ejected  higher  u]>, 
constipation  is  the  condition  exhibited.  This  may  subsequently  be  fol- 
lowed by  looseness  of  the  bowels. 

Dyspnoea  and  hurried  respiration  result  when  the  spinal  inflammation 
is  located  in  the  upper  dorsal  and  cervical  regions  bcK'ause  of  |)aralysis 
of  the  intercostal  and  serratus  muscles.  If  the  injury  disorpuiizes  the 
cord  above  the  region  of  the  phrenic  nerve  or  if  inflammatory  de- 
struction ascends  thus  far  (to  the  third  or  fourth  cervical  vertebra), 
death  occurs  instantly  from  paralysis  of  the  dia|)liragin.  DiiKculty  of 
respiration  is  experienced  in  intraspinal  troubles  in  the  lower  dorsal 
region;  first,  because  there  is  (xiralysis  of  the  abdominal  muscles 
which  aid  expiration,  and  secondly  l>ecauset}ie  lossof  muscular  tonicity 
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here  allows  tympanitic  distention  of  the  intestines  to  occur  and  inter- 
fere with  the  descent  of  the  diaphragm.  When  the  sympathetic 
cardiac  nerves  arc  interfered  with  by  lesions  in  the  cervico-dorsal 
region,  the  pneumogastric  nerv^e  can  then  exert  its  inhibitory  function 
unrestrained  and  the  heart's  action  is  slowed.  Otherwise  the  pulse  is 
influenced  merely  by  the  general  state  of  the  patient. 

There  are  many  other  symptoms  of  intraspinal  inflammation  which 
depend  upon  the  location  of  the  lesion  and  the  nervous  center  conse- 
quently involved.  From  these  the  location  of  spinal  lesions  is  estab- 
lished with  considerable  certainty.  It  must  be  remembered,  however, 
that  in  some  cases  brain  injury  has  been  associated  with  the  spinal 
hurt.  It  is  occasionally  difficult  to  differentiate  the  spinal  from  the 
cerebral  symptoms.  Unconsciousness,  when  present,  renders  the  diag- 
nosis of  cerebral  involvement  clear. 

Diagnosis. — Meningitis  and  myelitis  are  oflen  combined,  but  the 
predominant  aff*ection  can,  at  times,  be  diagnosticated  by  the  character 
of  the  symptoms.  In  meningitis  there  is  more  pain  on  motion,  more 
cutaneous  hypersesthesia,  more  twitching  and  permanent  contraction  of 
muscles,  less  impairment  of  motility  and  less  involvement  of  the  bladder 
and  rectum.  Effiision  occurring  in  meningitis  may  cause  paraplegia 
by  pressure  on  the  cord,  but  the  paralysis  is  not  as  complete  as  in 
myelitis  and  varies  in  its  degree. 

In  myelitis  the  loss  of  power  occurs  earlier  and  is  more  marked, 
electric  contractility  and  reflex  movements  are  soon  impaired  and  the 
sense  of  constriction  about  the  trunk  is  conspicuous.  Priapism,  urinary 
complications,  bedsores  and  nutritive  changes  are  usual. 

Prognosis. — The  higher  the  seat  of  inflammation  the  graver  the 
prognosis  as  to  prolongation  of  life,  because  more  of  the  vital  func- 
tions are  impaired.  Myelitis  is  a  much  more  serious  affection  than 
meningitis  and  is  seldom  followed  by  restoration  of  the  paralyzed 
limbs.  If  the  injury  is  low  down  in  the  spine  or  if,  when  higher,  it 
implicates  a  limited  area  of  the  cord,  recovery  of  a  fair  amount  of 
health  occasionally  takes  place.  Contractures  and  paralysis,  however, 
usually  remain.  Sensation  is  usually  regained  sooner  than  motion. 
Intraspinal  inflammation  in  young  adults,  if  not  traumatic  or  tuber- 
cular, is  usually  syphilitic  ;  and  therefore  is  of  favorable  prognosis,  if 
active  treatment  is  carried  out. 

Treatment. — Intraspinal  inflammation  requires  a  line  of  treatment 
simihir  to  that  recommended  in  encephalitis.  Rest,  preferably  in  the 
prone  position,  the  ice-bag,  leeches  or  wet  cups  locally ;  hydnigogues, 
iodide  of  potassium  (gr.  x  to  3j),  or  mercury  to  slight  ptyalisra,  and 
fluid  extract  of  ergot  (foss  to  foj),  given  internally  several  times  daily, 
are  the  proper  measures  in  acute  cases.  Morphia  and  bromide  of 
potassium  may  be  employed  to  relieve  pain  and  induce  functional 
rest.  Atropia  is  an  appropriate  remedy  in  meningeal  congestion. 
When  the  condition  is  subacute,  blisters  or  the  actual  cautery  may  be 
applied  to  the  spine  and  the  induced  current  to  the  paralytic  muscles 
witli  advantage.     Strychnia  is  to  be  avoided  in  spinal    meningitis. 


.  1.  Hemorrhnfle   on   the  Surfnce  of  Ihe   Spinnl   Cord   of   Trummic   Oriyiii 

.  2.  Sarcoma  or  the  SpiiiBl  Cord. 

.  S.  Sarcoma  of  the  Spinal  Cord. 

.  A.  Meniiiijiiia  and    beginning  Compraasion   Myelitis  from   an   Exirn-Dui 
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The  paralyzed  muscles  of  chronic  myelitis  should  be  treated  by  moans 
of  electricity,  massage,  the  hot  and  cold  douche  and  subcutaneous  in- 
jections of  strychnia,  in  the  endeavor  to  prevent  atropliy  and  I'estore 
power.  Syphilitic  meningitis  and  myelitis  call  es|x*cially  for  mercurj- 
and  iodide  of  potassium  in  active  doses. 

Suspension  by  the  shoulders  and  head  from  a  tripod,  so  as  to  extend 
the  spinal  column  by  the  weight  of  the  lower  limbs,  has  been  advo- 
cated in  some  forms  of  chronic  disease  of  the  cord. 

When  retention  of  urine  exists,  the  catheter  must  be  j)assed  three 
times  daily.  The  cystitis,  that  arises  later  and  is  accompanied  by 
phof^phatie  urine,  is  alleviated  at  times  by  carefully  wasliing  out  the 
bladder  with  nitric  acid  and  water  (TTL  v  to  fSj).  Even  if  incontinen(*e 
has  occurred,  it  is  well  to  pass  the  cjitheter  once  every  three  or  four 
days  to  empty  any  decomposing  residual  urine. 

An  attempt  at  preventing  bedsores  should  be  made  by  seeing  thai 
there  are  no  folds  in  the  sheets,  by  bathing  the  prominent  points  of 
back  and  limbs  with  alcohol  and  by  keeping  tliem  free  from  contact 
with  the  urine  and  feces.  It  is  well  to  place  the  ])atient  as  soon  as  ])os- 
sible  upon  an  air  or  water  bed.  A  go(xl  water  bed  can  l)e  improvised 
by  partly  filling  a  long  tank  or  tub  with  water  and  nailing  a  rubber 
blanket  over  the  top,  so  that  it  will  rest  upon  tlie  surface  of  the  water. 
If  a  diagnosis  of  abscess  or  tumor  within  the  s]>inal  canal  is  made, 
it  is  proper  to  saw  away  the  laminae  in  an  eftbrt  to  evacuate  the  pus  or 
remove  the  growth.  In  localized  inflammation  due  to  fracture  or  otiier 
cause,  laminectomy  followed  by  sepanition  of  the  adiierent  membranes 
and  cord  might  possibly  give  relief  to  the  symptoms.  Exploratory 
operations  here,  as  in  brain  diseases,  are  justifiable.     (Plate  V.) 

WOUNDS    OF   THE    SPINAL    CORD. 

Wounds  of  the  spinal  marrow  may  be  produced  by  gunshot  injuries, 
by  fractures  of  the  spinal  column  with  displacement  and  by  ))ointeil  in- 
Btnunents  thnist  between  the  vertebra?.  The  symptoms  will  corresjiond 
with  those  detailed  in  the  table  of  Spinal  Localization  given  under  Frac- 
tures of  the  Vertebne.  Thev  will  vary  with  the  localitv  of  the  wound. 
Such  woundSy  involving  a  limited  portion  of  the  diameter  of  the  cord 
will  be  followed  by  a  limited  paralysis,  corresponding  with  the  fibers 
^vided. 

The  treatment  of  wounds  of  the  cord  is  such  as  is  detailed  for  ar- 
resting and  treating  intraspinal  inflammation.  When  i raiments  of  the 
vertebra  are  driven  in  upon  the  cord  or  intraspinal  hemorrhage  is 
oocurringy  exploration  is  justifiable,  but  the  diagnosis  (»f  sueh  compres- 
sion is  often  difficult.     Exploratory  operation  may  then  be  demanded. 

OOHnreiOK   AND   LACERATION   OF    THE    CORD. 

Shocks,  whether  direct  or  indirect,  to  the  spinal  column  are  not 
tnasmitted  to  the  cord  as  readily  as  similar  blows  are  to  the  liniin, 
because  the  cord  hanes  loosclv  in  the  cnnal  and  is  surroundinl  bv  the 
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spinal  fluid.  Cases  denominated  concussion  of  the  spine  are  probably 
reallv  instances  of  contusion  or  laceration  of  the  cord  or  its  membranes 
or  of  extravasation  from  rupture  of  the  spinal  veins.  The  progressive 
spinal  symptoms  described  by  Erichsen  as  occurring  after  tlie  jarring 
of  railway  accidents,  and  attributed  by  him  to  so-called  spinal  concus- 
sion, are  probably  due  to  slight  contusion  or  laceration  of  the  contents 
of  the  spinal  canal,  to  neuroses  or  to  malignering. 

Contusion  and  similar  injuries  of  the  cord  require  treatment  adapted 
to  preventing  and  allaying  inflammation  of  this  nervous  center. 

NEUBITIS    OB    INFLAMMATION   OF   NERVES. 

Causes. — Neuritis,  which  may  be  acute  or  chronic,  arises  from  expo- 
sure to  cold  and  wet,  wounds,  strains  causing  laceration  of  the  nerves, 
rheumatism,  gout  and  syphilis.  Neuritis  may  be  due  to  infections 
and  to  poisoning,  as  with  arsenic.  Acute  neuritis  is  particularly  liable 
to  follow  laceration  of  nerve-trunks  probably  because  such  wounds  are 
liable  to  be  septic. 

Pathology. — An  inflamed  nerve  shows  changes  in  the  neurilemma 
and  nerve  fibers.  Hyperaemia,  increased  connective  tissue,  serum, 
lymph  and  pus  are  the  inflammatory  changes  and  products  associated 
with  the  former ;  while  granular  and  fatty  changes  followed  by  softening 
and  atrophy  occur  in  the  latter.  In  acute  neuritis  the  nerve-trunk  is 
swollen  from  the  deposition  of  inflammatory  fluids,  and  pus  may  be 
found  >vithin  the  sheath.  In  chronic  inflammation  an  increase  of  the 
connective  tissue,  leading  to  sclerosis  and  consequent  nerve  degenera- 
tion, ^is  the  usual  pathological  change. 

Symptoms. — Inflammation  of  nerves  causes  disturbance  of  physio- 
logical function,  hence  the  symptoms  vary  as  the  nerve-trunk  is  motor, 
sensory  or  mixed. 

The  first  effect  of  inflammation  is  to  increase  the  irritability  of  nerves, 
but,  as  it  continues,  a  diminution  of  nervous  excitability  is  induced. 
Hence,  in  motor  neuritis  twitching  and  spasm  of  the  muscles  occur  at 
the  time  of  invasion  and  are  followed  by  paresis  or  complete  loss  of 
jx)wer,  if  the  inflammation  is  not  speedily  arrested.  Sensory  neuritis 
exhibits  mainly  pain  and  hypersesthesia  followed  by  analgesia  and 
anaesthesia.  When  the  inflammatory  process  resides  in  a  mixed  nerve, 
as  it  general  ly  does  in  cases  met  by  surgeons,  these  classes  of  symptoms 
are  combined.  Reflex  influences  may  at  times,  however,  cause  the 
appearance  of  symptoms  of  a  motor  character,  even  when  a  purely 
sensory  nerve  is  inflamed.  For  example,  neuritis  of  the  trifacial  will 
be  accompanied  by  twitching  of  some  of  the  muscles  of  the  face.  The 
term  causalgia  is  applied  to  the  peculiar  burning  pain  of  some  nerve 
inflammations. 

Inflammation  as  found  in  neuritis  of  the  sciatic,  radial  and  other  mixed 
nerves,  then,  is  exhibited  by  pain,  of  a  remittent  but  not  intermittent 
character,  increased  by  pressure,  often  worse  at  night  and  especially 
severe  when  due  to  traumatism.  There  will  perhaps  be  reflex  symp- 
toms such  as  pain  in  other  parts  of  the  body.     The  painful  sensations 
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are  felt  in  the  peripheral  distribution  of  the  nerve  and  may  exist  even 
when  the  skin  has  become  ansesthctic.  Keflex  excitability  and  electric 
contractility  are  soon  diminished.  The  local  tcni|X5rature  of  the  parts 
supplied  is  increased,  and  the  skin  over  the  course  of  the  trunk  is  reil, 
and  sometimes  the  seat  of  a  bullous  eruption.  A  hard,  painful,  cord- 
like swelling  is  felt  along  the  course  of  the  trunk,  if  it  is  a  superficial 
nerve  that  is  involved.  Clonic  spasms,  loss  of  jwwer,  hyj>era?sthesia, 
anssthcsia  and  trophic  changes  are  sup])lenientary  symptoms.  Fever 
and  other  constitutional  symptoms  occur,  varj-in^  in  intensity  Avith  the 
acuteness  of  the  neuritis.  Chronic  neuritis  causes  much  loss  pain,  but 
the  other  fimctional  disturbances  are  those  already  mentioned. 

Xearitis  may  spread  along  the  trunk  to  nerves  nearer  the  nervous 
centers.  This  is  called  ascending  neuritis.  In  a  similar  way  changes 
may  occur  above  and  spread  downward,constituting  descending  neuritis. 
Neuritis  may  be  followed  by  ulceration,  deformity  of  joints  and  other 
secondary  pathological  conditions,  dependent  upon  interference  \\\X\\ 
the  trophic  function  of  nerves. 

Diagnosis. — Neuritis  is  distinguished  from  neuralgia  by  the  con- 
tinuous pain,  which  may  remit  but  does  not  intermit ;  and  by  the  fact 
that  the  pain  is  usually  less  severe  than  the  paroxysmal  pain  of  neu- 
ralgia. In  neuralgia,  moreover,  there  is  not  the  local  elevation  of 
temperaturei  the  muscular  spasm,  nor  the  paralysis  of  motion  or  sensa- 
tion that  have  been  mentioned  as  symptomatic  of  neuritis. 

Troatment. — ^Acute  neuritis  demands  absolute  rest  and  elevation  of 
the  part,  hot  applications  locally,  and,  ))erhaps,  locnl  abstraction  of 
blood.  Deep  subcutaneous  injections  of  morphia  (grain  ^  to  \)  with 
atropia  (grain  ■^)  over  the  painful  nerve  and  the  application  of  the 
primaiy  galvanic  current  have  been  useful.  The  general  disturbance 
will  prohably  necessitate  at  the  same  time  the  use  of  diaphoretics  and 
laxatives. 

Chronic  inflammation  of  nerves  is  to  l)e  trciited  by  blisters,  clee- 
tricitjy  the  actual  cautery  and  increasing  doses  of  iodide  of  |)otassiuni. 
Hypodermic  injections  of  chloroform  or  solutions  of  osmic  acid  or  co- 
caine may  at  times  be  serviceable. 

If  the  inflammation  is  due  to  rheumatism,  alkalies  mid  salicylate  of 
sodium  are  indicated ;  if  to  gout,  colchicum  ;  if  to  syphilitic  causes, 
meicary  and  iodide  of  potassium.  The  actual  cautery  has  been  uscil 
also  in  acute  neuritis  with  alleged  benefit.  The  atrophied  muscles  are 
to  he  subjected  to  massage,  electricity,  douches  and  ]iyiK)derniic  injec- 
tions  of  strychnia  (grain  ^^).  Tonics  and  similar  remedies  will  often 
be  of  value  in  chronic  neuritis. 

Nerve  stretching  (neurectasia),  neurotomy  or  neurecrtoniy  is  some- 
times necessary  for  the  relief  of  \m\\  in  neuritis. 

INJTJBIES  OF  NERVES. 

Nerves  are  liable  to  be  bruised  and  lacerated,  as  occurs  when  the 
ulnar  is  compressed  against  the  internal  (H)ndyle  and  when  the  cir- 


224  DI&EASES  AND  INJURIES  OF  THE  BRAIN 

cumflex  is  torn  in  dislocation  of  the  head  of  the  humerus.  They  may 
be  punctured,  incised,  completely  divided  or  have  a  portion  excised. 
Dislocation  of  the  ulnar  nerve  from  its  bed  behind  the  internal  humeral 
condyle  is  an  occasional  injur}\ 

Symptoms. — The  symptoms  in  such  injuries,  whether  open  or  sub- 
cutaneous, vary  with  the  degree  of  damage  done  to  the  nerve-fibrils. 
Slight  contusions  cause  pain  at  the  point  of  injury  and  tingling  or 
numbness  along  the  peripheral  branches.  Other  wounds  give  rise  to 
pain  followed  by  paresis  or  paralysis.  Sometimes  pain  is  absent.  A 
foreign  body  impacted  in  a  nerve  is  apt  to  cause  spasmodic  action  of 
the  muscles  in  addition  to  the  pain  and  other  symptoms. 
>i  >  Subsequent  to  the  receipt  of  injury  the  symptoms  of  neuritis  occur. 
Neuralgia  is  often  developed  as  a  sequel  to  nerve  wound.  This  is 
especially  the  case  in  hysterical  subjects.  When  a  nerve  is  com- 
pressed or  dragged  upon  by  the  cicatrix  of  a  wound  in  the  other 
tissues,  nutritive  changes  take  place  in  the  parts  deprived  of  inner- 
vation. These  consist  in  atrophy  and  contracture  of  muscles  ;  alter- 
ations in  the  nails ;  changes  in  the  skin,  which  may  become  shining 
and  swollen  or  eczematous  ;  lowered  local  temperature ;  loss  of  hair,  and 
subacute  arthritis. 

The  ends  of  a  divided  nerve  retract,  become  bulbous  from  the  dep- 
osition of  lymph  and,  after  the  lapse  of  several  weeks  or  months,  are 
reunited  by  the  development  of  nerve  tissue,  thus  having  their  func- 
tion restored.  This  will  at  times  happen  even  when  a  considerable 
piece  of  nerve  has  been  cut  out.  Hence,  when  it  is  desirable  after 
neurectomy  for  neuralgia  that  union  should  not  occur,  it  is  necessary 
to  excise  a  long  piece  of  ner\'^e  trunk. 

Injured  nerves  undergo  secondary,  or  Wallerian,  degeneration  when 
their  fibers  are  cut  off  from  their  trophic  centers.  Subsequently 
regeneration,  or  development  of  new  nerve  fibers,  occurs.  The  reaction 
of  degeneration  is  shown  when  the  nerve  has  undergone  degeneration. 
It  is  evident  by  the  nerve  failing  to  give  response  to  static,  faradic  and 
galvanic  currents  and  by  the  muscle  responding  only  to  the  galvanic 
current  and  with  a  peculiar  sluggish  tetanic  contraction,  which  is 
marked  when  closure  is  made  with  the  positive  pole. 

Treatment. — Subcutaneous  nerve  injuries  need  only  such  treatment 
as  will  prevent  or  allay  the  resulting  neuritis.  Hypodermic  injections 
of  morphia  and  atropia,  cold  or  perhaps  hot  applications,  and  galvan- 
ism locally,  with  quinine  or  other  appropriate  remedies  internally,  are 
judicious  measures.  Other  local  remedies  of  value  are  belladonna 
extract,  menthol,  chloroform  and  aconitia,  used  as  lotions  or  ointment, 
blisters,  leeches,  and  the  actual  cautery. 

Divided  nerves  should  be  sutured,  as  are  other  structures,  by  imme- 
diate exposure  and  the  application  of  absorbable  sutures.  No  special 
manner  of  introducing  such  stitches  is  required,  if  only  approximation 
is  accumtely  made.  If  a  portion  of  the  nerve  has  been  lost  the  re- 
maining portions  should  be  stretched  until  apposition  by  sutures  can 
be  made  ;  or  flaps  may  be  cut  from  the  nerve  and  turned  across  the 
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gap  and  then  8uturc<l.  Primary  nerve-siituro  is  foll(»\votl  l)y  coinploto, 
or  almost  complete,  return  of  fiinctiou.  Alassa^'  and  clectricitv  are 
to  \je  employed  in  the  later  ti'catnient. 
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XiTVis-suture.     ( W  i  llakd.  ) 

If  a  wound,  in  whieh  there  was  a  hir^c  nerve  divided,  has  hoale*! 
and  jiermanent  pairalysis  remains,  it  is  pmpcr  to  cxjM)se  the  nerve,  cut 
off  the  bulboui!5  or  atrophiiKl  extremities  and  apply  sutures.  Consid- 
erable success  lias  been  ol)tained  byevtMi  this  se<*on(larv  nerve-suture  in 
restoring  motion  to  limbs,  the  subjeet  of  traumatic  paralysis  from  acci- 
dental nerve  section.  Pi(»ces  of  nerve  tissue  from  the  rabbit  mav  be 
sutured  in  the  gaps  left  by  destruction  or  excision  of  nerve  trunks. 

Xeuralgia,  due  to  cicsitricial  pressure,  is  treate<l  by  excising  the  in- 
nodular  tissue,  and  thus  getting  rid  of  the  scar  and  pinched  nerve. 

Neuralgia. 

Definition. — Xeuralgia  may  Ik*  define<l  as  pain,  usually  paroxysmal, 
situatefl  not  in  the  brain  or  cM)nl  but  in  the  nerves  themselves,  and  due 
to  no  noticeable  organic  lesion.     Many  cases  an?  probably  a  neuritis. 

OanBes. — The  chief  constitutional  cause  of  ncuraltria  is  debility. 
^lalaria  is  a  very  frecpient  cause  of  neuralgia,  esjK'cially  of  th<'  tri- 
fiieial  nerve.  Hysteria,  exposure  to  wet  and  cold,  reflex  irritatiojj 
from  uterine  disease,  syphilis,  rheumatism  and  g(»ut  are  considered 
factors  in  the  etiology  of  neuralgia.  S)me  of  these  probably  cause 
nerve-pain  by  inducing  neuritis  and  not  true  neuralgia.  The  same 
fallacy  is  likely  to  underlie  easels  of  neundgia  attributed  to  diseased 
teethy  necrosis  of  bone  and  periostitis.  C«nni)ressiou  of  nerves  by 
tumors  and  periosteal  thickening  gives  ris<'  to  neuralgic?  ]>ain. 

Symptomi. — -The  most  fniquent  situatitms  for  neuralgia  are  the  ter- 
minal branches  of  the  three  divisions  of  the  trifa<'ial  nerve,  the  sciatic 
nerve,  and  the  intercostal  nerves.  Neuralgia  may  1k>  scat<Ml  in  a  num- 
ber of  small  nerve  twigs,  distribute<l  to  an  organ  or  a  surfa<>c  of  con- 
riderable  size;  thus  occurs  neuralgia  of  the  breast,  of  the  testicl(> 
and  of  joints. 

The  pain  of  typical  neundgia  is  sudden  and  ]>aroxysmal.  It  occurs 
MB  a  tearingj  darting  shock,  or  pang,  followed  by  an  interval  of  more  or 
lem  complete  absence  of  pain.  In  many  instances  there  is  a  dull, 
aching  pain  continuously,  to  which  are  added  at  irregular  intervals  tlu> 
painful  exacerbations.  Muscular  exertion  generally,  and  pressure 
16 
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sometimes,  though  not  usually,  aggravate  the  pain.  Neuralgia  shows 
quite  a  tendency  to  be  unilateral,  and  often  there  is  exhibited  marked 
cutaneous  hyperaesthesia. 

Points  of  tenderness  on  pressure  can,  as  a  rule,  be  found  along  the 
course  of  the  nerve.  These  are  situated  where  the  nerve  passes 
through  a  bony  foramen,  pierces  the  deep  fascia  or  comes  ne^r  the 
surface  of  the  body.  Occasionally  tenderness  is  exhibited  over  the 
part  of  the  spinal  cord  from  which  the  nerve  takes  its  origin.  Local 
muscular  spasm  is  found  associated  with  some  neuralgias,  as  are  at 
times  a  hot,  red,  swollen  skin  and  increased  secretion  of  the  neighbor- 
ing lachrymal  or  salivary  glands.  The  peculiar  vesicular  eruption 
called  herj)es  zoster  is  developed  over  the  line  of  a  neuralgic  nerve. 
Patients  who  have  once  suffered  with  neuralgia  are  liable  to  similar 
experience  at  every  exposure  to  the  exciting  cause.  The  location  of 
the  neuralgia  may  vary  with  each  attack.  Indeed,  the  pain  is  very 
liable  to  change  from  one  ner\'e  to  another. 

Neuralgia,  particularly  of  the  trifacial  nerve,  is  often  very  in- 
tractable, but  it  is  not  a  disease  dangerous  to  life. 

Metatarsalgia,  or  neuralgia  at  the  tarso-metatarsal  joints  of  the  third 
and  fourth  toes,  is  supposed  to  be  due  to  pinching  of  the  branches  of 
the  plantar  nerve  lying  near  the  movable  heads  of  the  metatarsal 
bones.  If  wearing  shoes  with  flat  low  heels  and  so  made  as  to  pre- 
vent this  nerve  bruising  is  not  followed  by  relief  the  head  of  the  bone 
should  be  excised  or  neurectomy  of  the  little  nerve  be  performed. 

Diagnosis. — It  is  easy  to  differentiate  a  typical  neuralgia  from 
marked  organic  disease.  There  are  no  alterations  in  shape  or  volume, 
no  signs  of  inflammation  and  no  fever,  but  paroxytmal  pain,  cutaneous 
hypcnesthesia  and  a  history  of  debility,  malaria,  or  hysteria.  Firm 
pressure  frequently  relieves  neuralgic  pain,  if  it  is  continued  until  the 
hyj)era?sthetic  skin  has  become  accustomed  to  the  contact  of  the  hand. 
The  tendency  of  neuralgia  to  be  transferred  from  one  nerve  to  another 
is  a  valuable  point  in  diagnosis.  In  many  cases,  however,  neuralgia 
can  only  be  presumed  to  exist,  because  the  pain  cannot  be  attributed 
to  any  other  affection.  Muscular  and  fascial  pains  due  to  rheumatism 
or  syphilis  are  oft^n  mistaken  for  neuralgia. 

Treatment. — As  the  constitutional  condition  underlying  neuralgia 
is  iLsually  either  debility  or  malaria,  quinine  and  its  congeners  are  the 
most  useful  internal  remedies  that  we  have.  Quinine  should  be  given 
in  full  doses  even  when  no  malarial  history  can  be  obtained.  Twenty 
to  thirty  grains  in  the  twenty-four  hours  may  be  curative  when  less 
doses  have  accomplished  nothing.  If  this  drug  fails,  recourse  should 
be  had  to  arsenic.  The  solution  of  arsenite  of  potassium  shoulel  ha 
given  in  doses  of  five  to  ten  minims  three  times  daily  after  eating,  and 
be  gradually  increased.  Iron,  strychnia  and  coel-liver  oil  in  large 
doses  frequently  repeated,  galvanism,  good  nutritious  diet,  fresh  air,  sea 
bathing  and  change  of  scene  and  climate  are  valuable  agents  in  com- 
bating the  tendency  to  neuralgia.  In  hysterical  subjects,  valerian, 
bromide  of  i)otassium  and  assafoetida  may  be  available  ;  in  rheumatic 
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C3fies,  alkalies ;  iu  those  of  gouty  diathesis,  colchicuni ;  and  in  syj>hilitics, 
iodide  of  potassium  or  mercury.  Kr^t  and  j)hos])horus  liave  l)een 
recommended  by  high  authority.  Uterine  or  otlier  affections  giving 
rise  to  neuralgia  by  reflex  influence  should  l^e  rcnicdicd  by  appropriate 
nieasurt^s. 

To  relieve  an  attack  of  neundgia,  when  present,  moii)hia,  atropia, 
chloral,  hyosejramus,  bromide  of  |)Otassiuni,  acctanilid,  phenaeetin, 
alcohol  and  the  inhalation  of  anaesthetics  liavc  a  j>ositivc  value.  The 
use  of  such  remedies  is  to  be  deprecated  and  their  repetition  avoided 
as  far  as  practicable.  Neuralgic?  patients,  for  tliis  reason,  should  not 
be  informed  of  the  name  of  the  remedy  adniinisteretl.  Aconitia  may  1x3 
^ven  in  doses  of  gr.  ^^^  and  gnulually  and  very  ciuitioiisly  increased. 
The  l>euumbing  eflFect  of  this  powerful  drug  on  th(;  peripheral  nerve  is 
well  known.     Menthol  locally  gives  at  times  relief. 

The  local  treatment  of  neunilgia  deserves  attention.  Any  suspected 
local  cause,  such  as  diseased  teetli  or  cicatricial  pressure,  should  Ix' 
removed.  In  many  of  these  instances,  however,  the  pain  is  probably 
due  to  a  neuritis  and,  heni^,  is  not  true  neuralgia.  Ilypodenuic  in- 
jection of  morphia  (gr.  J-J)  into  the  m^i^ve  trunk  or  in  its  inmu'- 
diate  neighborhood  is  a  potent  remedy  and  may  not  only  palliate,  but 
by  re|)etition  even  cure.  The  nee<lle  of  the  syringe  should  be  tlirust 
deeply  into  the  tissues  and,  if  ])ossible,  into  the  nerve*.  Atropia  (gr. 
Ap-^^)  alone  or  combined  witli  morphia,  ether  (1T|  x-xxx),  chloro- 
form or  bromide  of  ethyl,  or  solution  of  osmi<'  acid  may  be  employed 
in  a  fefimilar  manner.  These  and  other  sedatives  mav  also  be  used  in 
the  form  of  liniments  and  ointments.  Aconitia  (gr.  v  to  3j  of  oint- 
ment), veratria  (gr,  xx  to  3j  of  ointment)  and  menthol  arc  often  very 
efficacious  local  applications.  Heat  and  cold  vary  in  different  eases  its 
to  the  amount  of  relief  they  afford.  The  [»rimaiy  galvanic  current  is 
at  times  useful.  Blisters,  strong  water  of  annnonia,  the  actual  cautery 
and  similar  counter-irritants  have  a  positive  value  in  some  instances. 
Acupuncture  and  galvano-puncturc  hav(»  Ixicn  recommended. 

Nerve-stretching  (neurectasia),  nerve-section  (neurotomy),  and 
nerve-excision  (neurectomy)  are  proper  surgical  expedients  when  the 
neuralgia  is  very  severe  and  intnictable. 

Xerve-stretching  is  performed  l)y  making  an  incision  over  the  trunk, 
isolating  it  and  lifting  it  out  of  its  bed  by  a  hook  or  the  fingers. 
Strong  traction  is  then  made  uj)on  it  in  the  <lireetion  of  the  peripheral 
branches,  that  is,  away  from  the  ccrebro-spinal  end,  until  a  considerabK* 
increase  in  the  length  of  the  loop  is  apparent.  If  the  operation  is  done 
without  ether  or  if  only  local  amestlicsia  has  been  emj)loyed,  the  trac- 
tion ia  to  be  continued  until  numlmess  of  the  pcripliery  is  experienced 
by  the  patient.  The  operation  is  only  painful  on  account  of  the  cuta- 
neous or  muscular  incisions.  The  numbness  and  paresis  of  tlie  pai*ts 
to  which  the  nerve  is  distributetl  soon  pass  aAvay.  Nerve-stretching 
has  accomplished  many  cures  of  neuralgia.  It  has  also  l)een  done  for 
spasm  of  muscles. 

Simple  section  of  a  nerve  is  of  little  value  in  obstinate  neuralgia 
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because  union  soon  takes  place  ;  hence,  excision  of  one  or  two  inches 
is  mucli  more  succeKdful,  The  neurectomy,  or  excision,  should  remove 
u  portion  of  nerve  as  far  as  possible  behind  the  seat  of  jrain,  for 
this  gives  the  best  chance  of  getting  above  the  scat  of  pathological 
changes.  The  distal  end  of  the  divided  uer\'e  may  be  turned  back  or 
a  {Mirtion  of  muscle  may  be  interposed  between  the  ends,  to  prevent 
union  and  recurrence  of  pain.  If  the  neuralgia  depends  upon  periph- 
eral nerve  change,  these  operations  are  usually  permanently  beneficial; 
but  if  the  pain  arises  from  alterations  in  the  nerve  centers,  nerve- 
stretching  and  neurectomy  give  only  temjjorary  comfort.  The  absence 
of  pain  for  several  months,  however,  is  often  a  great  boon.  The  palsy 
after  neurectomy  is  generally  permanent.  It  has  been  suggcste<l  to 
cut  out  the  cortical  brain  center,  from  which  the  painful  nerve  has  its 
origin,  if  this  can  l>e  determined  by  central  localization. 

Trigemmal  Neuralgia. 
Trigeminal  or  trifacial  neuralgia,  sometimes  called  prosopalgia  or 
tic  douloureux,  gives  rise  to  exerueiatiug  attacks  of  sudden  jtain  in 


the  distribution  of  one  or  more  of  tlie  divisions  of  the  nerve.     It  is  a 
disease  of  middle  or  advanced  life  and  has  I>ecn  called  epileptiform  neu- 
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nilg^     The  violent  twinges  of  agonixing  pain  may  occur  with  p^rcat 
rapidity  and  be  induced  by  attempts  to  si>ciik,  chew  or  swallow.    The 
disc«se  is  apparently  due 
'**■  ■  '  to  ner\"o  cliangcs  and  en- 

darteritis of  the  nerves 
and  (iasserian  ganglion. 
The  ]>atient  usually 
comes  to  the  surgeon 
after  repeated  failures  to 
obtain  ii  permanent  cure 
with  medicine.  Any  one 
or  all  three  of  the  divis- 
ions are  to  bo  subjected 
to  neurectomy  extending 
back  to  the  exit  fnim  the 
cranhmi.  The  relief  so 
obtained  usually  lasts  for 
some  months  or  years. 
If  the  neuralgia  returns 
it  is  proper  to  excise  the 
Gasserian  ganglion. 
The  supraorbital  nerve  is  reached  by  an  incision  along  the  supra- 
orbital arch,  after  which  the  nerve  should  be  cut  oif  as  far  back  in  the 
orbit  ae  possible.     If  the  nerve  comes  through  a  distinct  foramen,  this 


apt^    (Hastuct.) 

fbramen  may  be  converted  into  a  groove  by  cutting  out  the  edge  of  the 
bone  with  a  chisel  and  then  a  hook  can  be  inserted  a1>ove  tiie  gloU'  of 
the  eye  so  as  to  enable  the  surgcun  tn  drag  the  nerve  lorwanl.  The 
best  exposure  of  the  infraorbital  nerve  is  obUiined  by  an  osteoplastic 
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resection  of  the  malar  bone  which  is  sawed  through  near  the  infraorbital 
foramen  and  near  the  zygoma  and  frontal  bone  and  turned  outwards. 
This  operation  gives  opportunity  to  remove  the  nerve  back  to  the 
round  opening,  whence  it  comes  from  the  cranium. 

The  inferior  dental  is  best  reached  by  trephining  the  ramus  of  the 
lower  jaw  just  below  the  sigmoid  notch,  to  exi)ose  the  nerve  before  it 
enters  the  inferior  dental  canal ;  the  mental  foramen  is  then  uncov- 
ered and  the  roof  of  the  canal  removed  by  chisel  circular  saw.  The 
ganglion  of  Gasser  is  reached  by  an  osteoplastic  resection  of  the  skull 
made  in  the  temporal  region.  By  a  trap-door  opening  in  the  temjx)ral 
region,  the  base  of  the  brain  is  uncovered  and  lifted  with  the  dura 
mater  from  the  middle  fossa  so  as  to  give  access  to  the  ganglion. 

TRAUMATIC    DELIBIUM    TREMENS. 

Definition. — This  is  a  nervous  affection  characterized  by  muscular 
tremor  and  a  peculiar  restless  delirium,  which  not  infrequently  follows 
the  receipt  of  injuries  by  those  accustomed  to  alcoholic  stimulation. 

Causes. — Some  writers  under  the  terms  traumatic  delirium  and 
nervous  delirium  describe  a  condition,  frequently  very  similar  to 
delirium  tremens,  which  is  said  to  occur  in  patients  free  from  the 
alcohol  habit  and  to  depend  upon  nervous  prostration,  often  associated 
with  shock  and  hemorrhage.  It  is  possible  that  failure  to  investigate 
previous  habits  with  judicial  acumen  has  allowed  to  arise  a  confusion 
between  delirium  dependent  simply  upon  traumatism  and  delirium 
induced  by  traumati^i  in  alcohol  drinkers.  The  muttering  delirium 
and  muscular  twitching  that  supervene  in  nervous  prostration  or  asthe- 
nia, from  surgical  as  well  as  from  medical  causes,  and  the  noisy  delirium 
after  injury,  that  is  usually  exhibited  by  quick,  rapid  and  full  pulse 
and  by  febrile  reaction,  are  two  very  different  conditions  to  which  the 
name  traumatic  delirium  may  with  propriety  be  applied.  These  forms 
of  mental  disturbance — which  might  be  called,  in  the  one  case,  nervous 
or  asthenic  traumatic  delirium  and,  in  the  other  case,  septic  or  inflam- 
matory traumatic  delirium — arise  without  reference  to  personal  habits. 
These  two  conditions  may  perhaps  be  intermingled  with  alcoholic  trau- 
matic delirium,  or  traumatic  delirium  tremens,  as  it  is  here  termed. 

The  group  of  symptoms  here  described  as  traumatic  delirium 
tremens,  is  found  especially,  if  not  exclusively  indeed,  in  those  whose 
nervous  systems  have  undergone,  prior  to  injury,  the  deterioration  due 
to  absorption  of  alcohol.  The  amount  of  drinking  requisite  to  induce 
the  predisposition  varies  with  the  individual.  The  repeated  ingestion 
of  quite  small  quantities  of  alcohol  may  give  rise  to  the  delirious  sus- 
ceptibility. It  is  possible  that  a  similar  deterioration  of  constitution 
and  consequent  liability  to  trembling  delirium  may  be  caused  by  the 
opium,  chloral,  tobacco  and  other  similar  habits. 

Traumatic  delirium  tremens  may  follow  even  slight  injuries,  but  com- 
pound fractures  and  bums  seem  to  have  a  sj>ecial  tendency  to  develop 
this  serious  complication.  Its  occurrence  should  not  be  ascribed  necessar- 
ily to  the  restraint  imposed  upon  the  patient's  habits  by  the  injury,  but 
to  a  traumatic  disturbance  of  a  previously  unstable  nervous  equilibrium. 
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Traumatic  delirium  tremens  occurs,  because  <»l)scurc  chronic  chan<rcs  in 
the  nervous  tissue  or  blood,  or  perhaps  in  both,  liave  ivndered  the  ah^oliol 
<lrinker  susceptible  to  such  an  outbreak  upon  the  ap|>lication  of  any  dis- 
turbing influence.  The  rweipt  of  injury  is  a  sufficiently  perturbing 
force,  especially  if  the  |>atient  be  on  the  verge  of  an  idiopathic  attack. 

Pathology. — The  alteration  in  nerve  structure  or  blood,  which  is 
the  essential  pathological  factor  of  delirium  tremens,  is  unknown  to  us. 
An  abnormal  amount  of  serum  is  usually  found  in  the  substance  of  the 
brain  and  within  its  ventricles,  and  meningeal  congestion  and  hemor- 
rhage are  often  sivn  ;  the  cells  of  the  gray  matter,  the  cerebral  con- 
nective tissue  and  vessels  show  sclerotic  or  fatty  changes  and  the 
liver,  kidney  and  digestive  tract  exhibit  the  characteristic  lesions 
found  in  chronic  alcoholism,  but  there  is  nothing  to  which  one  can 
point  as  the  distinctive  Wion  of  delirium  ti'cnuMis. 

Symptoms. — The  initiatory  symptoms  of  traumatic  delirium  tremens 
arc  sleeplessness  at  night  and  slight  tremor ;  the  latter  is  readily  noticed 
by  ordering  the  jKitient  to  hold  out  the  han<l  with  widely  sepanited 
fin>^rs.  Subsequently  restlessness,  insomnia  and  tremor  increase,  and 
delirium  is  shown. 

The  delirium,  which  is  often  first  exhil)ited  at  night,  is  peculiar. 
The  patient  sees  numerous  small  animals  or  insects  creeping  over  the 
bed  and  about  his  person,  or  is  pursued  by  some  hideous  specter. 
Hence,  he  is  constantly  endeavoring  to  eje<'t  the  vermin  from  his 
clothing,  or  trying  to  escape  the  ixTsecutions  of  his  tormentor.  ITe 
may,  in  his  efforts  to  get  rid  of  these  disgusting  and  distressing  annoy- 
ances^ leave  his  IxkI  and  jump  fmm  a  window  or  down  a  ilight  of  >tej)s. 
The  mental  condition  is  one  of  depression,  trepidation  and  great  ac- 
tivity. He  is  exce(»dingly  restless  and  is  constantly  chattering  in  a 
low  tone ;  but  tliougli  he  may  cry  out  l>ecause  of  fear,  he  shows  little  or 
no  maniacal  excitement.  He  is  good-natured,  not  prone  to  violence, 
and  can  often  be  aroused  by  emj>hatically  spok(?n  words  to  an  under- 
standing of  his  surroundings ;  but  he  soon  n^lapses  into  the  previous 
incessant  chattering  and  motion.  Very  often  a  single  idea  recui-s 
again  and  again  to  his  delirious  fancy,  and  not  infre(|uently  the  delirium 
has  a  comical  ortragico-comical  aspect.  The  muscular  tremor  is  not 
like  the  twitching  of  tendons  seen  in  asthenic  conditions,  but  resembles 
the  shakiness,  from  want  of  coordination,  seen  in  cerebro-spinal 
Mlerosis.  Often  there  is  hurry  in  movement,  and  the  limbs  or  tongue 
will  then  be  thrust  forward  with  a  jerk.  The  tremor  of  delirium 
tremens  reminds  one  much  of  the  movements  that  would  be  expeetiMl 
in  an  association  of  chorea  with  sclerosis  of  the  nervous  renters. 

During  these  symptoms  the  j>atient  is  unable  to  sh'cp,  is  incessantly 
in  raotion,  and  has  a  bright  eye  with  dilated  juipils  and  an  unsteady 
restless  look.  He  exhibits  a  moist,  flabl)y,  tremulous  tongu(\  with  a 
whitish  fur;  desires  no  food;  has  (•onsti])ated  i>owels,  and  passes  a 
acantVy  high-colored  urine.  In  idiopathic  delirium  tremens  of  moderate 
severity  there  is  no  great  acceleration  of  the  ]>ulsc,  an<l  the  tenipcratuni 
does  not  rise  much  above  100°,  except  during  active  muscular  cxer- 
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tion.  In  those  graver  cases,  which  Magnan  calls  febrile  delirium  tre- 
mens, the  bodily  heat  is  apt  to  remain  in  the  neighborhood  of  102°- 
105°,  though  there  is  no  incurrent  aflfection  to  keep  up  the  temperature, 
and  the  pulse  rate  is  also  increased.  In  traumatic  delirium  tremens 
the  constitutional  disturbance,  due  to  the  wound,  affects  the  pulse  and 
temperature.  The  patient  will  often  remove  the  dressing  from  his 
wound  or  subject  the  injured  limb  to  violent  motion  without  appearing 
to  experience  pain. 

Traumatic  delirium  tremens,  as  a  rule,  arises  within  two  or  three 
days  after  the  receipt  of  injury  and  lasts  usually  not  more  than  five  or 
six  days.  The  illusions  are  apt  to  continue  during  the  night,  even  after 
the  patient  has  become  convalescent  and  quite  rational  in  the  daytime. 

Diagnosis. — The  peculiarity  of  tremor  and  delirium  renders  the 
diagnosis  easy,  except  from  the  condition  called  above  nervous  or 
asthenic  traumatic  delirium.  The  existence  of  the  described  symptoms 
is,  therefore,  not  absolute  evidence  of  previous  habits  of  stimulation, 
since  it  is  possible  that  great  nervous  strain  prior  to  injury  may  lead  to 
a  similar  delirium.  Usually,  however,  alcohol  seems  to  be  the  pre- 
disposing cause. 

Prognosis. — Death  may  occur  from  exhaustion,  coma  or  some  in- 
tercurrent affection ;  and  is  sometimes  inexplicably  sudden.  The 
character  of  the  traumatism  mav  determine  the  mode  of  death.  Pneu- 
monia  is  frequently  associated  with  delirium  tremens.  It  is  often,  in 
fact,  the  exciting  cause  of  the  delirious  outbreak,  and,  of  course,  in 
traumatic  cases,  greatly  diminishes  the  chance  of  recovery.  When 
the  temperature  shows  a  tendency  to  remain  high  without  a  sufficient 
traumatic  cause,  and  especially  when  the  tremor  affects  all  the  muscles 
of  the  trunk  as  well  as  those  of  the  head  and  extremities  and  is  not 
arrested  during  sleep,  the  prognosis  is  bad.  A  history  of  previous 
attacks  of  the  disease  renders  the  outlook  more  grave. 

Treatment. — It  is  im|X)rtant  to  bear  in  mind  that  delirium  tremens 
is  an  asthenic  condition.  Depressants  are,  therefore,  injurious.  Five 
or  ten  grains  of  calomel  or  one  or  two  Seidlitz  powders  may  be  admin- 
istered in  the  beginning  of  the  disease^  or  when  its  occurrence  is  feared, 
because  of  the  anorexia  and  gastric  derangement. 

Concentrated  liquid  food  with  bitter  tonics  and  capsicum  add  to  the 
patient's  strength  and  tend  to  give  tone  to  the  impaired  digestive  or- 
gans ;  bathing,  Turkish  baths  if  possible,  and  mild  diuretics  may  be 
prescribed  in  the  endeavor  to  eliminate  the  alcohol  that  has  en- 
tered the  system.  Chloral  (gr.  x-xx)  with  potassium  bromide  (gr. 
xxx-xl)  should  be  given  every  two  or  three  hours  as  soon  as 
sleeplessness  and  slight  tremor  is  noticeable.  No  visitors  should  be 
allowed  in  the  room.  If  the  development  of  the  attack  is  not  pre- 
vented, the  same  treatment  is  continued,  but  the  doses  may  be  increased. 
The  object  is  to  quiet  the  nervous  system  and  produce  sleep.  In  this 
endeavor  an  oceasional  dose  of  mor})hia  (gr.  :J-J)  may  be  combined 
with  the  chloral  and  potassium  bromide.  The  excessive  use  of 
opiates  is  undesirable  for  it  is  not  narcotism  that  is  desired,  but  sleep. 
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Cerebral  congestion  is  induced  by  overdosing  with  morphia.     Tf  fatty 
heart  exists  opiates  should  be  pushed^  ]K>r]iaps,  ratlier  than  tlie  chloral 
and  bronude  of  potassium.     The  combination  treatment  by  the  three 
hypnotics  allows  the  surgeon  to  diminish  or  increase  each  element  ac- 
cording to  indications.     Tincture  of  digitalis  (TTLx-TTLxxx)  is  valuable 
in  cases  of  weak,  but  not  fatty,  heart,  where  there  are  pallor  and  cyan- 
osis with  probable  ansemia  of  the  brain.     Strychnia  has  a  high  value. 
Hyoscine  hydrobromate  (gr.    y^^)  and  other    hypnotics  may  prove 
serviceable. 

Mechanical  restraint  with  straps  and  the  straight-jacket  is  only  to  be 
adopted  when  efficient  watching  and  soothing  by  attendants  are  im- 
practicable. All  such  apparatus  excites  the  patient  and  is  very  liable 
to  interfere  with  respiration.  The  best  appliance  is  a  loosi^,  but  strong, 
^rment  consisting  of  ttx)users  and  shirt  in  one  piece,  with  loops  at- 
tached for  fastening  the  patient  in  bed.  Frac^tures  should  be  dressed 
with  plaster-of-Paris  l>andages,  because  ordinary  splints  will  probably 
be  displaced  by  the  patient.  Alcoholic  stimulants  in  small  amounts, 
administered  only  when  food  is  given,  are  often  judicious.  Whiskey 
or  brandy  (fjij  to  fjiv  daily)  in  the  form  of  milk  punch  or  eggnog  is 
probably  the  best  form  of  administration.  Many  patients  will  not  re- 
qaire  any  stimulants  whatever.  Vomiting  occurring  in  delirium  tre- 
mens is  to  be  treated  by  milk  and  lime  water,  crjickcd  ice,  effervescing 
drinks^  subnitrate  of  bismuth,  pepsin,  and  carbolic  acid  mixtures. 

Xervous  traumatic  delirium  tremens  is  to  be  treated  by  bromides, 
chloral,  hyoscine  and  nerve  tonics,  and  presents  a  favorable  prognosis. 
Septic  or  inflammatory  traumatic  fever  requires  judicious  antiseptic 
treatment  to  combat  the  local  infection  from  septic  products,  cold  to 
the  heady  and  hypnotic  remedies.  It  occurs  when  the  septic  fever 
is  at  its  height  and  is  often  more  conspicuous  at  night ;  resembling  in 
this  latter  respect  alcoholic  traumatic  delirium. 

INSANITY  AFTER  OPEEATIONS. 

A  post-operative  insanity  is  sometimes  observed  ;  but  the  etiology 
of  the  condition  is  not  understood.  It  is  to  be  treated  on  general 
principles  and  usually  subsides  within  a  comparatively  short  time. 

TBAUMATIC   NEUBOSES. 

Persons  who  have  received  injuries  un(l(;r  circumstances  of  great 
frif^ht  or  horror  may^  even  if  the  organic  injury  hv  slight,  suffer  pro- 
found nervous  and  mental  depression.  Those  of  a  neurasthenic  or 
hysterical  disposition  may  develop  similar  symptoms  from  insignificant 
injuries^  unaccompanied  by  any  s]>ecial  horror  or  anxiety. 

The  symptoms  vary,  but  the  fact  of  the  injury  is  usually  so  im- 
pressed upon  the  mind  of  the  patient  as  to  dcterniinc  their  character, 
at  least  to  a  certain  extent.  Among  the  general  symptoms  are  irri- 
table and  frequent  pulse,  headache,  sleeplessness,  indigesticMi,  mental 
ftreboding,    loss   of    memory,    disturl)ances  of    vision    and   loss   of 
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strength  and  weight.  The  hysterical  manifestations  seen  in  such  cases 
are  those  seen  in  hysteria  unconnected  with  a  traumatic  cause,  and 
may  inchide  epileptiform  attacks,  local  loss  of  muscular  power,  anoes- 
thesia,  hypereesthesia  and  vaso-motor  changes. 

The  traumatic  neuroses  are  often  very  difficult  of  diagnosis,  bec^iuse 
their  resemblance  to  gross  organic  lesions  is  great.  It  is  difficult,  for  ex- 
ample, to  be  certain  that  no  damage  was  done  to  the  viscera  when  per- 
sistent vomiting  and  grave  deterioration  of  health  have  followed  a  blow 
on  the  epigastrium.  Careful  observation  will  usually  convince  the  sur- 
geon that  the  symptoms  are  psychic  and  not  due  to  structural  damage. 

Tlie  treatment  consists  in  encouraging  the  patient,  allaying  his  fore- 
bodings, l)uilding  up  the  health  with  tonics,  and  gradually  directing 
his  mind  away  from  his  symptoms.  The  management  of  this  class  of 
cases  demands  the  highest  professional  skill ;  and  is  often  unsuccessful 
until  the  patient  is  seimrated  from  sympathizing  and  solicitous  friends. 

NEUBEOTOMY  OF  THE  IMPORTANT  NERVES. 

In  ex]X)sing  nerves  there  is  no  objection  to  raising  a  flap  of  skin  and 
superficial  fascia  so  as  to  get  room  to  see  the  anatomical  relations.  It 
was  formerly  the  custom  in  ligating  arteries  and  exposing  nerves  to 
make  a  linear  incision  ;  but  it  will  be  found  in  both  cases  that  the  rais- 
ing of  a  horseshoe-shaped  flap  will  make  identification  of  the  land- 
marks much  more  easy. 

Trigeminal. — The  method  of  exposing  and  excising  the  divisions 
of  this  nerve  have  already  been  described  under  the  treatment  of  tri- 
geminal neuralgia. 

Facial. — An  angular  incision  about  two  and  a  half  inches  long  is 
made  immediately  behind  the  auricle  with  the  apex  of  the  angle  point- 
ing backward  over  the  tip  of  the  mastoid  process.  The  nerve  will  be 
found  in  the  b:)tt:)m  of  the  narrow  space  between  the  sterno-mastoid 
muscle  behind  and  the  parotid  gland  in  front.  It  lies  at  the  depth  of 
about  one  inch  and  upon  the  fiiscia  covering  the  muscles  on  the  front 
of  the  vertebral  column.  The  nerve  is  rather  small,  but  will  be  found 
about  a  quarter  or  half  inch  in  front  of  the  middle  of  the  anterior  edge 
of  the  mastoid  process. 

Spinal  Accessory. — A  three  inch  incision  along  the  anterior  edge 
of  the  sterno-mastoid  muscle  and  beginning  at  the  point  of  the 
mastoid  process  Avill  enable  the  surgeon  to  reach  this  nerve.  The 
cervical  fascia  should  be  opened,  the  tissues  of  the  neck  relaxed,  and 
the  sterno-mastoid  muscle  drawn  outward  and  backward.  The  nerve 
will  then  be  found  crossing  the  transverse  process  of  the  atlas. 

Brachial  Plexus. — This  plexus  may  be  uncovered  in  the  neck  by 
an  incision  above  the  clavicle  and  parallel  to  it  similar  to  that  em- 
ployed for  ligation  of  the  subclavian  artery.  An  incision  which  is 
perhaps  a  little  better  is  that  beginning  a  little  above  the  middle  of 
the  clavicle  and  extending  upwards  parallel  to  the  anterior  border  of 
the  trapezius  muscle. 

Median. — A  cut  along  the  inner  border  of  the  biceps  at  its  middle 
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will  give  access  to  the  me<Uun  nerve  where  it  crosses  the  brachial 
artery  obliquely  from  without  inwards.  Near  the  wrist  th(?  surgeon 
reaches  the  median  nerve  by  an  incision  along  the  uhiar  side  of  the 
radial  flexor  of  the  wrist. 

Ulnar. — The  incision  for  reacliing  the  uhiar  nerve  in  the  middle  of 
the  arm  should  be  parallel  to  that  given  for  the  median  nerve  but  half 
aD  inch  nearer  to  the  inner  side  of  the  arm.  This  nerve  can  also  be 
uncovered  with  ease  by  an  incision  between  the  internal  condyle  of  the 
humerus  and  the  olecnuion.  At  tlie  wrist  the  ulnar  nerve  is  found 
along  the  radial  side  of  the  tendon  of  the  ulnar  flexor  of  the  wrist.  It 
is  necessary  to  cut  through  two  layers  of  the  deep  fascia. 

Moscnlo-spiral. — The  line  of  this  nerve  is  sliown  upon  the  skin 
by  stretching  a  string  from  the  tip  of  the  acromion  to  the  ext(*rnal 
condvle  of  the  humerus.  The  nerN'c  is  easilv  found  on  makin<j:  an 
incision  on  this  line  half  wav  between  the  external  condvle  and  the 
insertion  of  the  deltoid.  The  nerve  lies  in  the  intermuscular  space 
between  the  biceps  and  triccjjs.  The  edge  of  the  h)ng  supinator  will 
assist  in  identifying  the  iK)sition  of  the  nerve.  The  supinator  should 
be  drawn  outwards. 

Radial. — To  find  the  radial  nerve  an  incision  should  be  made  on  the 
outer  side  of  the  forearm  about  three  inches  above  the  wrist.  The  nerve 
will  be  found  passing  under  the  tendon  of  the  long  supinator  on  its  way 
from  the  palmar  surface  of  the  forearm  to  reach  the  back  of  the  wrist. 
Great  Sciatic. — A  line  drawn  downward  from  a  point  half  an  inch 
nearer  the  tuberosity  of  the  ischium  than  the  trochanter  to  the  middle 
of  the  popliteal  space  indicates  the  coui*se  of  this  nerve.  A  three-inch 
incision  on  this  line  beginning  just  above  the  gluteo-femoral  crease 
will  uncover  the  nerve.  The  gluteal  muscle  should  be  drawn  upward 
a  little  and  the  biceps  and  other  hamstring  museles  slunild  be  pulled 
inward.  Flexion  of  the  knee  will  render  <lisplawment  of  the  ham- 
string muscles  easy.  In  the  popliteal  space  the  sciatic  nerve  or  its 
continuation,  tlie  internal  popliteal,  will  be  reached  by  a  vertical  in- 
cision in  the  median  line.  The  external  popliteal  nerve  is  found  just 
inside  of  the  tendon  of  the  bicej)s  at  the  outer  edge  of  the  po])liteal 
space.  The  incision  should  be  made  })arallel  to  this  tendon  running 
down  over  the  fibula. 

Anterior  Cmral. — A  vertical  incision  beginning  a  little  above  lN>n- 
part's  ligament  over  the  hollow  between  the  psoas  and  iliac  nius(rles 
will  give  access  to  this  nerve. 
Anterior  and  Posterior  Tibial. — Th(\^e  wv\i^  trunks  lie  t(»  the 

fibular  side  of  the  correspmding  arteries  and  are  rea<.'hed  by  the  same 
incisions  as  are  employed  in  the  exp(»sure  of  the  arteries. 

Internal  Saphenous. — This  nerve  is  reached  by  an  incision  along 
the  posterior  margin  of  the  sartorious  muscle,  (»])pnsite  the  internal 
tuberosity  of  the  tibia.     It  lies  behind  the  internal  sasihcnous  vein. 

MnecnlO-OutaneoUS. — For  the  exposure  of  the  nuisculo-cutani'ons 
nerve  an  incision  should  be  made  a  little  below  the  middle  (»f  the  leg 
in  a  line  drawn  from  the  front  of  tlie  head  of  the  fibula  to  the  j)osterior 
bolder  of  the  external  malleolus. 


CHAPTER  XV. 

DISEASES  AND   INJURIES   OF  THE   HEART   AND 

BLOOD  VESSELS. 

Thrombosis  and  Embolism. 

Thrombosis,  the  formation  of  a  coagulum  during  life,  depends  on 
the  fibrinogen  in  blood  serum  becoming  united  with  paraglobuiin  as  a 
result  of  the  action  of  the  fibrin  ferment.  All  of  the  ferment  and 
much  of  the  paraglobuiin  are  contained  in  the  leucocytes  and  are  re- 
leased by  the  disintegration  of  these  cells.  The  endothelium  of  the 
vessels  seems  to  control  this  disintegration,  and  its  integrity  keeps  the 
blood  fluid.  If  the  endothelium  is  altered,  thrombi  are  apt  to  form. 
If  the  surgeon  desires  coagulation  in  a  vessel,  he  mechanically  injures 
the  endothelium,  as  in  stopping  hemorrhage  by  ligation  and  torsion 
and  in  introducing  foreign  bodies  into  aneurismal  sacs.  Other  causes 
of  endothelial  lesions  and  therefore  of  thrombosis  are  foreign  bodies, 
emboli,  inflammation,  gangrene,  degenerative  changes  and  micro- 
organisms. 

Thrombi  may  be  composed  principally  of  red  corpuscles,  of  white 
corpuscles,  of  fibrin  or  of  globulin,  or  they  may  be  mixed  thrombi  and 
be  developed  in  layers.  They  are  quite  different  from  clotted  blood 
formed  after  death. 

Red  thrombi  finally  become  decolorized.  They  and  other  thrombi 
may  become  organized,  that  is,  changed  into  connective  tissue  supplied 
with  blood  vessels  ;  become  calcified  ;  or  undergo  softening.  The  last 
change  is  usual  when  bacterial  contamination  occurs. 

Embolism. 

Transi)ortation  of  materials  from  one  part  of  the  vascular  system  to 
another  is  called  embolism.  An  embolus  is  anything  so  carried  in  the 
blood.  It  may  be  a  vegetation  from  a  cardiac  valve,  globules  of  fat, 
bubbles  of  air,  fragments  of  tumors,  booklets  of  echinococcus  cysts,  or 
other  foreign  bodies,  or  a  portion  of  a  thrombus.  Fragments  of 
thrombi  sometimes  carry  with  them  attached  micro-organisms. 

The  importance  of  embolism  will  be  understood  when  it  is  remem- 
bered that  the  particles  transported  in  the  circulation  may  plug  up  a 
small  vessel,  so  that  obstruction  to  the  blood  flow  occurs.  The  plug- 
ging depends  on  the  relative  size  of  the  embolus  and  the  caliber  of  the 
vessel.  Obstruction  is  apt  to  occur  in  that  region  of  small  capillaries 
which  is  first  reached  by  the  floating  particle.  The  lungs,  liver,  kid- 
neys, spleen  and  brain  have  intricate  networks  of  capillaries.  Hence 
embolic  occhision  is  apt  to  occur  in  that  one  of  these  organs  which  tlie 
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embolus  fir^t  reaches.  The  embolus  may  however  puss  one  or  more 
svif^tems  of  capillaries  before  its  transit  ceases.  If  tlie  embolus  is  in- 
fected it  is  likely  to  set  up  at  the  seat  of  the  plugging  (infarction)  a 
procesi«  similar  to  that  present  at  the  sciit  of  its  origin.  Fmm  this  new 
site  of  tbe  pathological  process,  secondary  cmlxjli  may  stirt  im  their 
jonrucyings.     This  has  been  explaineil  in  the  discussion  of  pyemia. 

The   occlusion  due  to  embolism  may  l)e :    temponiry,  bc<*ause  the 
collateral  circulation  gives  a  sufficient  bI<K)d  supply  to  the  anaemic  area 
beyond  the  plug  and  no  special  damage  occurs  ;  or  i)ermanent.    In  the 
latter  ease  the  conical  area  supplieil  by  the  branches  of  the  pluggetl  vessel 
remains  anscmic  or,  because  of  coagulation  necrosis,  becomes  hemor- 
rhagic fnjm  reflux  of  blood  from  surrounding  tissues.     Gangrene  may 
supervene  in  front  of  the  plug,  either  from  want  of  sutlicicnt  Ijlood  supply 
or  because  the  tissue  resist^mce  is  lowered  and   infection  readily  j)cr- 
Qutted.     Grangrene  of  the  bowel  thus  occurs  friim  (MnlK»lic  occlusion  of 
mesxenteric  vessels  and  gangrene  of  the  foot  or  leg  fn)m  similar  i)lug- 
ging  of  the  ]X)pliteal  artery. 

Fat  embolism,  due  to  the  entrance  of  fat  into  tlie  veins,  has  already 
been  discussed  in  connection  Avith  shock,  with  which  it  is  sometimes 
confused  clinically. 

Air  embolism^  or  the  entrance  of  air  into  the  veins,  will  be  con- 
sidered under  wounds  of  veins. 

Examination  of  the  Blood. 

The  blood  contains  three  forms  of  corpuscles  ;  the  red  (erythn)cytes), 
the  white  (leucocytes)  and  the  blood  plactpies.  The  blood  contains 
about  5,000,000  to  5,500,000  erythrocytes  in  a  cubicr  millimeter.  The 
placc|ues  consist  of  colorless  protoplasm  al)Out  2.^>  microns  in  diameter 
and  are  found  in  the  proportion  of  one  blood  plactpu*  to  twenty  red 
corpuscles.  They  are  more  numeiT>us  during  recovery  from  acute  and 
extensive  suppuration  and  in  some  other  medical  and  surgical  con- 
ditions. 

The  white  cells;  or  leucocytes,  rapidly  increase  in  number  during 
acute  inflammation,  probably  bectuise  they  are  needed  to  destroy  micro- 
OTganisms  by  the  process  of  phagt^cytosis.  In  normal  conditions  their 
velation  to  the  erythrocytes  is  from  1  :  TOO  to  1  :  lOUO.  In  inllamma- 
tiofi  the  leucocytosis  may  Ix?  so  marked  that  this  proportion  is  greatly 
increased.  Leucocytes  are  divided  according  to  their  staining  jKM'uliari- 
ties  into:  1,  lymphocytes,  or  small  mononuclear  leucocytes;  li,  hirge 
mononuclear  leucocytes;  3,  |K)lynuclcar  or  neutn»philic  h'ueocytes  ; 
4,  transitional  forms  of  leuc(K*ytt»s  ;  5,  eosinophilic  leucocytes.  TIk'sc 
varieties  occur  in  rather  constant  proi)ortions  in  normal  ))l(»o<l ;  and  it 
iSy  therefore,  incumbent  upon  the  scientilic  surg(^>n  to  recognize  the 
probable  value  of  deviations  from  this  standard.  1^he  proiK)rtion  of 
lyinpIiOGytes  is  from  20  to  30  per  cent,  of  the  whole  number  of  leueo- 
cyteSi  while  the  large  mononuclear  forms  exist  in  the  proportion  of 
fiom  2  to  3  per  cent.,  the  polynuclcar  about  G'*)  to  7o  per  cent.^  the 
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transitional  3  per  cent.,  the  eosinophiles  from  2  to  4  per  cent.  The 
first  form  is  believed  to  be  derived  from  the  lymphoid  tissues,  while 
the  fifth  form  originates  in  bone  marrow  ;  the  other  three  forms  take 
their  origin,  it  is  thought,  in  the  spleen  and  bone  marrow. 

The  red  cells  vary  in  shape,  size  and  number.  In  acute  anaemia 
and  in  some  other  conditions  nucleated  red  corpuscles  are  found.  It 
is  believed  that  the  erythrocytes  are  formed  principally  from  the 
nucleated  red  marrow  cells  seen  in  bone.  It  is  stated  that  after  hemor- 
rhage red  blood  corpuscles  may  be  formed  at  the  rate  of  50,000  per 
cubic  millimeter  in  a  day.  In  some  diseases  blood  cells  are  found  which 
seem  to  be  different  from  those  found  in  normal  blood.     (Plate  VI.) 

The  number  of  leucocytes  in  a  cubic  millimeter  of  normal  blood  is 
about  7,500  to  5,000,000  or  5,500,000  of  red  cells.  Some  variation 
occurs  after  eating  and  in  pregnancy.  If  the  white  cells  vary  1,500 
above  or  below  this  number,  an  abnormal  relation  is  considered  pres- 
ent. It  is  the  polynuclear  cells  which  are  especially  increased  in 
number  in  leueocytosis. 

Leucocy tosis,  an  abnormal  proportion  of  white  blood  ^cells,  is  deter- 
mined by  making  a  blood  couut.  This  is  done  by  actually  counting 
the  white  and  red  corpuscles  in  a  definite  amount  of  blood  by  means  of 
a  hemocytometer ;  or  getting  the  relative  proportion  by  means  of  a 
centrifugating  apparatus,  called  a  hematocrite.  The  erythrocytes  and 
the  leucocytes  have  a  different  specific  gravity ;  they  can,  therefore, 
be  separated  by  centrifugal  force  and  their  relative  proportion  may  thus 
l>e  estimated.  The  percentage  of  hemoglobin  present  in  a  given  blood 
is  usually  determined  by  comparison  with  different  shades  of  red  glass. 
The  instrument  commonly  employed,  called  a  hemometer,  is  used  in  a 
darkened  room  and  illuminated  by  a  single  flame,  so  that  the  blood 
am  be  compared  with  the  arbitrary  standard  of  color.  The  hemo- 
globin in  red  corpuscles  of  normal  blood  should  be  of  a  tint  from  90 
to  100  i)er  cent,  as  red  as  the  shade  of  red  taken  as  a  standard.  The 
estimation  of  hemoglobin  is  of  value  to  the  surgeon. 

Surgical  Uses  of  Blood  Examinations. 

Leueocytosis,  vvhich  is  a  temporary  increase  in  white  cells  as  distin- 
guished from  leukemia  in  which  there  is  a  jx^rmanent  increase,  is 
usually  found  in  suppurative  inflammation  even  if  the  suppurative 
focus  is  small.  The  paraglobulin  and  fibrin  ferment,  which  cause 
coagulation,  are  largely  supplied  by  the  leucocytes ;  hence,  disintegra- 
tion of  leucocytes  releases  these  substances  and  gives  rise  to  thrombosis, 
which  is  a  frequent  condition  in  inflammation. 

An  unusual  number  of  eosinophilic  leucocytes  points  to  an  unusual 
activity  of  pathological  processes  in  the  bone  marrow,  from  which  this 
form  of  corpuscle  is  derived. 

Ai)pendicitis  is  an  inflammatory  condition  and  therefore  is  accom- 
panied by  leueocytosis.  This  circumstance  may  aid  in  the  diagnosis, 
since  uncomplicated  typhoid  fever,  which  may  present  similar  symp- 
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tomSy  shows  no  leucocytosis.  General  sepsis  is  said  to  be  differentiated 
from  uncomplicated  typhoid  fever  by  tlie  absenee  of  leiicoeytosis  in  the 
latter  disease.  Surgical  coni])lieation.s,  such  as  abscess  and  thrombosis, 
and  inflammatory  diseases  of  the  lung,  need  not  be  susj>e<*ted  in  typhoid 
fever,  it  is  asserted,  if  the  blood  count  shows  a  normal  number  of 
leueocj'tes. 

Acute  intestinal  obstruction  may  be  diagnosticated  from  appendicitis 
or  suppurative  peritonitis  by  the  absentee  of  leucocytosis.  On  the  other 
hand,  leucocytosis  is  present  in  soft  and  rapidly  git) wing  malignant 
tumors  and  in  sarcoma  of  lK)ue ;  but  is  absent  in  tuberculosis  and 
chronic  arthritis.  In  suppuration  and  in  cases  of  septic  infection  the 
white  cells  are  increased.  It  is  said  that  there  is  no  need  of  redress- 
ing wounds  in  which  high  tem|)erature  suggests  pus  formation,  unless 
leucocytosis  is  found  by  a  blood  count.  In  a  similar  manner  a  sus- 
jwcted  meningeal  suppuration,  due  to  car  disease  for  example,  may  be 
difibrentiated  from  typhoid  fever  with  cen'bral  symptoms  by  tlie  pres- 
ence of  leucocytosis  in  the  first  disease  and  its  abs(»nce  in  the  latter. 

Study  of  the  erythrocytes,  or  red  cells,  also  furnishes  diagnostic  in- 
formation. In  acute  amemia  and  in  many  chiT)nie  aniemias  nucleated 
red  cells  are  seen.  After  hemorrhage  the  prognosis  can  be  determined 
to  a  certain  extent  by  studying  the  increased  projxjrtion  of  hemoglobin 
in  the  bloixl.  The  rapidity  of  a  return  to  a  normal  proportion  fur- 
ni.shes  an  index  of  the  rapi<lity  of  the  return  to  health.  The  hemo- 
glol)in  is  reducetl  greatly  in  malignant  disease.  The  reproduction  of 
hemoglobin  occurs  after  removal  of  malignant  tumors,  but  is  retarded 
or  again  decrejised  by  a  recurrence  of  the  malignant  disease. 

DISEASES  AND  INJUBIES  OF  THE  HEART  AND  PERICARDIUM. 

Wounds  of  the  Pericardium  and  Heart. 

Punctures  and  small  incisions  of  the  pericardium,  if  uncomplicated 
with  injury  to  the  internal  mammary  artery,  heart  or  lungs,  present 
no  marked  symptoms,  and  are  usually  soon  repaired  by  a  local  peri- 
carditis. Such  wounds,  if  aseptic,  are  made  almost  with  iminniity  in 
treating  pericardial  effusicms  by  aspiration  and  incision. 

Larger  wounds  are  much  more  serious  by  reason  of  tin*  sni)pnra- 
tion  more  likely  to  occur  and  the  involvement  of  neighboring  struc- 
tures.     The  treatment  of  pericardial  wonnds  consists  in  rest,  antisej)ti(^ 
dressings,  and,  if  suppuration  takes  place,  free  exit  for  the  pus  by  in- 
cision, drainage  and  frecjuent  irrigation.     If  pericardial  effusion  oc- 
curs after  a  contusion  or  laceration  of  the  membrane,  blistei-s,  diuret- 
ics and  hydragogues  should  be  employed  as  in  rheumatic  pericarditis. 
If  the  eflfiision  persist  and  the  symj^toms  become  urgent,  pericardieen- 
tesis  should  be  performed. 

Wounds  of  the  heart  are  generally,  bnt  not  necessarily  fatal.  Pa- 
tients have  survived  many  ycai's  Avith  foreign  bodies  buried  in  the 
canliac    wallfl*       The   diagnosis  is  obscure,  though  signs  of  internal 
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hemorrhage,  or  profuse  external  bleeding  with  syncope,  or  great  shock 
with  irregular  and  feeble  action  of  the  heart,  occurring  after  a  wound 
of  the  pericardium,  make  it  probable  that  the  heart  has  been  injured. 

Small  cardiac  wounds  may  not  be  followed  by  much  bleeding,  be- 
cause the  peculiar  interlacing  of  the  muscular  fibers  causes  the  open- 
ing to  be  closed  as  by  a  valve.  In  other  cases  the  pericardium  may 
become  filled  with  blood  to  such  an  extent  as  to  make  the  cardiac 
sounds  and  beat  almost  imperceptible.  Death  may  arise  from  inter- 
ference with  the  heart's  action  in  this  manner  when  the  wound  itself 
is  not  necessarily  fatal.  The  hemorrhage  from  the  heart  may  be  slow 
or  be  arrested  by  a  clot  forming  in  the  orifice.  This  may  be  washed 
out  when  reaction  from  shock  occurs,  and  secondary  hemorrhage  and 
death  may  thus  take  place.  Men  may  walk  after  wound  of  the  heart. 
Dyspnoea,  pain,  pericardial  distress  and  a  systolic-bellows  sound  have 
been  observed  in  heart  wounds,  but  these  symptoms  and  signs  are  not 
always  present. 

It  should  be  remembered  that  the  heart  lies  obliquely  between  the 
upper  margin  of  the  third  costal  cartilage  and  the  top  of  the  sixth 
cartilage,  and  that  it  extends  from  a  line  about  one  inch  inside  of  the 
left  nipple  to  a  point  a  little  beyond  the  right  margin  of  the  sternum. 
Wounds  of  the  aurcles  are  more  dangerous  than  similar  injuries  to 
the  ventricles. 

Wounds  of  the  heart  must  be  treated  by  absolute  rest  in  the  supine 
lK)sition,  by  cold  to  the  front  of  the  chest,  morphia,  atropia  and  digi- 
talis. Incision  of  the  pericardium,  removal  of  the  clots,  and  antisep- 
tic injections  may  be  advantageous.  Suture  of  the  heart  has  been 
done  successfully.  Resection  of  the  costal  cartilages  w  ill  be  necessary 
in  order  to  gain  access  to  the  parts.  A  trap-door  incision  may  be 
made  and  the  resected  parts  subsequently  replaced. 

Tapping  the  Pericardium  or  Pericardicentesis. 

In  pericarditis  with  effusion  and  in  cases  of  hydropericardium  from 
renal  disease,  the  pressure  exerted  upon  the  heart  by  the  accumulated 
fluid  is  at  times  a  mechanical  cause  of  death.  Hence,  it  may  become 
necessary  to  withdraw  the  fluid  by  aspiration.  In  all  cases  of  pericar- 
dial effusion  which  present  dangerous  symptoms  of  heart  failure,  aspi- 
ration should  be  performed  as  soon  as  it  is  evident  that  medication  is 
not  lessening  the  embarrassment  of  the  central  organ  of  circulation. 
It  is  bad  practice  to  delay  operation  until  exhaustion,  pulmonary  en- 
gorgement and  degeneration  of  the  cardiac  muscle  render  permanent 
relief  impossible.  A  moderate  quantity  of  serum  suddenly  effused  will 
exert  more  pressure  on  the  heart  than  a  much  larger  amount  poured 
out  in  so  gradual  a  manner  as  to  allow  the  pericardium  to  become 
stretched.  Hence,  the  symptoms,  and  not  the  amount  of  serum,  must 
be  the  guide  to  operation. 

The  best  points  for  aspiration^  of  the  pericardium  are  close  to  the 
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Author's  Chondro-plastic  Method  of  Perlcardotomy,  by 
a  Trap-door  Excision  of  Costal  Cartilages,  which  avoids 
Injury  to  the  Pleura  and  Internal   Mammary  Vessels. 

(Tlie  flap,  cnnsEittng  of  ponloDi  of  Ihc  fourth  and  fifth  cartil*KC>  and  Ihe  sllached  soft 

muTveiBelii    Thr  forwpd  ifmeen  hoUling  Ihe  Twaela  and  Ihe  edge  of  the  pleural  saeoulwant, 
•o  u  to  eapoae  the  white  pericardium, lo  which  ao  openlog.  Indicated  In  tilack,  has  tKen  made.] 
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of  the  ensiform  cartilage  in  the  fossa,  between  it  and  the  seventh 

left  costal  cartilage  and  in  the  fifth  inte.'space,  just  above  the  sixth  rib, 

about  five  or  six  centimeters  (2-2:^  inches)  to  the  left  of  the  median  line 

of  the  sternum.     The  former  point  avoids  injury  to  the  pleura.     The 

ordinary  aspirating  needle  or  the  i>ericai'dial  aspirating  trr»car  may  be 

employed.     In  all  cases  the  vacuum  chamber  should  be  attached  to 

the  puncturing  instrument  as  soon  as  its  point  is  buricnl  beneath  the 

skin,  in  order  that  the  flow  of  fluid  may  indicate  the  moment  when 

the  pericardium  is  entered. 

The  pericardial  aspirating  trocar  recommended  consists  of  a  moderate 
size  aspirating  needle^  within  which  slides  a  canula  with  a  flexible  end. 
During  penetration  of  the  cliest  wall  the  canula  is  retnicted,  so  that 

Fig.  93. 


■mnnnnRin 


lii'CH:n5Ei'r«>i 


JRobertfl'H  aspiratiiiji;  iRTurardinl  tn»car. 


the  flexible  end  is  contained  within  the  needle.  Afterward  it  is  thrust 
forward  to  guard  the  shaq)  jioint  of  the  needle  and  prevent  scratching 
of  the  heart's  surface  when  withdrawal  of  the  fluid  clauses  the  pericjir- 
dial  sac  to  collapse. 

If  there  coexists  pleural  effusir)n  of  considerable  amount,  the  pleural 
sac  should  be  aspirated  flrst,  because  it  is  diflicult  to  discriminate  be- 
tween respiratory  distress  due  to  pulmonary  i)ressuni  and  that  resulting 
secondarily  from  interferenc»e  with  cardiac  action.  Tliis  rule  ai)plies 
to  pleurisy  of  the  right  side  as  well  as  of  the  left. 

When  the  amelioration  of  symptoms  following  pericardial  aspiration 
18  not  permanent,  because  reaccumulation  takes  place,  the  o|>enition 
should  be  repeated.  It  is  better  to  vary  the  \mnt  of  puncture,  lest,  on 
account  of  adhesion  of  the  layers  of  |K'ricardium  at  the  original  point, 
the  heart  be  wounded  at  the  st^cond  tapping.  Should  repeated  tapping 
be  demandedi  some  irritating  flui<l,  such  as  tincture  of  iodine,  may  I)e 
injected  into  the  sac,  with  the  idea  of  producing  adhcsi(»u  of  the  tw(> 
layers  of  pericardium. 

When  aspiration  has  shown  the  |)ericarditis  to  be  purulent,  incision 
and  the  introduction  of  a  drainage  tube  of  rublx»r  ari'  required.  The 
cavity  can  then  be  washed  out  daily  with  antiseptic  solutions,  and 
purulent  accumulation  with  its  attendant  dangers  of  ])ressure  on  the 
heart  and  septicsemia  avoided.  The  best  method  of  i)cricardotomy  is 
by  a  trap-door  resection  of  the  costal  cartilages.     (Plate  A'^II.) 

Incision  may  be  useful  in  certain  cases  as  a  diagnostic  j)roccdure, 
when  doubt  exists  as  to  the  condition  being  dilated  heart  or  |>ericardial 
eflusion. 
16 
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DISEASES    AND    mJUBIES    OF    THE   ARTERIES,    VEINS, 

AND  CAPILLARIES. 

Hemorrhage. 

Definition. — Au  escape  of  blood  from  the  vessels  is  called  hemor- 
rhage, and  is  either  spontaneous  or  traumatic.  When  the  blood  is  dis- 
charged, not  upon  the  surface  of  the  body  or  into  a  cavity,  but  into  the 
meshes  of  the  connective  tissue,  the  term  extravasation  is  generally 
used.  An  extravasation  into  tlie  connective  tissue  beneath  the  skin  is 
often  designated  a  subcutaneous  hemorrhage. 

Varieties. — Traumatic  hemorrhage  is  primary  when  it  immediately 
follows  the  receipt  of  wound  ;  intermediary,  when  it  occurs  after  reac- 
tion from  the  shock  of  injury  and  before  the  lapse  of  twenty-four 
hours  ;  and  secondary,  when  it  takes  place  between  the  end  of  the  first 
twenty-four  hours  and  the  completion  of  cicatrization  of  the  wound. 

Intermediary,  often  called  recurring,  hemorrhage  arises  because  the 
force  of  the  circulation  has,  from  the  establishment  of  reaction,  become 
sufficient  to  displace  the  clots  which,  during  the  previous  condition  of 
feeble  circulation,  prevented  bleeding. 

It  may,  therefore,  occur  from  small  vessels  that  did  not,  at  tlie  time 
the  wound  was  dressed,  seem  to  demand  ligatures  or  other  treatment ; 
or  from  larger  ones,  to  which  ligation,  torsion  or  acupressure  was  care- 
lessly or  imperfectly  applied  or  in  which  the  wound  was  so  small  that 
no  hemorrhage  suiK?rvened  until  the  circulation  had  fully  regained  its 
force. 

Secondary  hemorrhage  may  be  due  to  any  constitutional  condition, 
such  as  hematophilia,  septicaemia,  pyaemia,  hepatic  disease  or  renal 
disease,  which  interferes  with  the  plastic  changes  and  organization  of 
the  internal  clot  that  constitute  Nature's  method  of  pernuinently  seal- 
ing wounded  vessels.  Hence,  when  the  ligature  is  absorbed  or  the 
wall  of  the  vessel  ulcerated  through  at  the  point  of  ligation,  bleeding 
supervenes. 

Secondary  bleeding  may  also  be  caused  by  an  unrecognized  contusion 
or  abrasion  of  the  vessel  wall  which  has  subsequently  given  away  at 
the  injured  spot,  by  failure  of  the  surgeon  to  secure  the  distal  end  of 
the  artery  or  to  tie  a  wounded  branch  situated  just  above  the  ligature. 
In  the  last  two  instances  the  establishment  of  the  anastomotic  circula- 
tion may  be  followed  by  bleeding.  Sloughing  in  the  wound,  atheroma 
of  the  arterial  wall,  septic  processes  due  to  septic  ligatures  or  dressings, 
badly  aj)j)lied  ligatures,  premature  softening  of  a  ligature,  and  the  rush 
of  the  blood-current  through  a  large  branch  given  off  just  above  the 
lK)int  of  ligation  are  usual  causes  of  secondary  hemorrhage.  Second- 
ary bleeding  usually  does  not  occur  earlier  than  one  week,  or  later 
than  three  weeks,  after  the  time  of  injur}'  or  operation.  Septic  causes 
are  responsible  for  the  majority  of  cases  of  secondary  hemorrhage. 
Aseptic  surgery  has  almost  made  secondary  hemorrhage  unknown. 

The  occurrence  of  profuse  secondary  bleeding  is  generally  preceded 
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by  a  flight  flow  of  blood,  which,  when  observed  during  the  progress 
of  cicatrization,  should  always  l)e  I(M)ked  upon  as  a  warning  uf  grave 
import.  There  may  be  several  sh'ght  lieniorrhages  from  the  wound, 
and  then  a  profuse  bleeding  which  may  quickly  destrov  the  enfeebled 
and  aniemic  patient. 

Blood  starts  from  a  wounded  arterj'  in  a  rapid  stream,  and,  as  each 
beat  of  the  heart  gives  an  increased  imi)uls(»  to  the  blood-current,  the 
jet  gains  force  and  is  propi»lled  further,  synchronously  with  the 
cardiac  pulsations.  The  blood  is  of  a  bright  red  color,  unless  the  pa- 
tient is  deeply  anesthetized  or  partially  asphyxiated  ;  then  respinition 
and  oxygenation  are  imperfwtly  perfonned,  and  the  blood  is  dark. 
When  an  artery  has  l>een  completely  divideil,  the  hemorrhage  from 
the  end  further  from  the  heart  may  not  be  rhythmical  until  the  collat- 
eral circulation  is  well  established. 

Venous  hemorrhage  is  cliaracterized  by  a  steady  flow  of  dark  blorxl, 
which  is  not  affected  by  the  heart's  action.  The  stream  may  show  a 
tendency  to  rise  and  fall  in  a  sluggish  manner  with  each  respiratory 
act,  but  never  spurts.  If  the  bleeding  occurs  at  the  bottom  of  the 
wound  the  bloo<l  may  become  reddish  from  admixture  with  air  befoix? 
it  reaches  the  surface. 

Hemorrhage  from  capillary  vessels,  calkHl  parenchymatous  liemor- 
liiage,  occurs  as  an  oozing  of  blood.  The  steady  stream  has  a  color 
less  red  than  arterial  and  less  purple  than  venous  blood. 

Causes. — Solution  of  continuity  of  vascular  walls  is  the  common 
cause  of  hemorrhage,  but  bleeding  d<K»s  (x*cur  at  times  from  mucous 
and  serous  surfaces  without  apparent  lesion.  Here  the  quality  of  the 
blood  is  probably  at  fault.  Cirrhosis  of  the  liver  an<l  ixjisoning  by 
phosphorus  and  some  other  substances  are  s^iid  to  cause  this  form  of 
blood  transpiration.  It  must  Ik)  n.*collected  that  hemorrhage  from 
any  part  may  be  vicarious  to  menstruation  or  other  customary  loss 
of  blood. 

Oonstitational  Effects  of  Hemorrhage. — In  certain  cases  no  blood 

IB  visible  externally,  though  a  suflicient  (quantity  to  cause  fatal  anaunia 
has  been  poured  out  into  the  intestines,  uterus  or  abdominal  cavity  ; 
or  into  the  cellular  tissue  surn)unding  the  ])erfonited  vessel.  Such 
concealed  hemorrhages  are  to  be  recognized  by  the  constitutional  ef- 
fects produced  by  the  withdniwal  of  blofxl  from  the  vascular  channels. 

The  general  symptoms  of  hemorrhage  are  influenced  l)y  the  consti- 
tntional  characteristics  of  the  i)atient  and  the  vessel  from  which  the 
blood  flows,  but  depend  more  especially  u|H)n  the  <iuantity  of  the  blood 
lest  and  the  rapidity  of  its  escape.  Children  and  the  aged  are  greatly 
affected  by  the  loss  of  bhxKl.  Arterial  hemorrhage  may  be  ex- 
pecrted  to  produce  greater  deprossion  than  a  similar  loss  from  veins, 
for  the  obvious  reason  that  venous  blood  is,  in  a  certain  degree,  an 
effete  floid. 

When  a  violent  and  profuse  gush  of  blood  occurs  from  rupture  of 
a  large  arterial  trunk,  death  is  rapid.  The  blood  in  all  the  arteries 
has  a  recurrent  tendency,  and,  instead  of  being  forced  by  arterial  and 
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cardiac  contraction  into  the  peripheral  vessels,  it  flows  toward  the 
wound  ;  hence  there  is  a  consequent  venous  stagnation  which  gives  a 
livid  tinge  to  the  otherwise  pallid  surface.  The  patient  who  has  fallen 
to  the  ground  in  a  state  of  syncope,  gasps  for  breath,  throws  his  limbs 
alx)ut  restlessly,  and,  after  convulsive  twitchings  of  the  facial  and 
other  muscles,  expires.  Profuse  hemorrhage  from  a  large  venous 
trunk  causes  death  in  a  somewhat  similar  manner.  A  less  impetuous 
loss  of  blood,  whether  arterial  or  venous,  causes  a  feeble  and  rapid 
pulse,  sighing  respiration,  pale  conjunctivae  and  lips,  a  cold  clammy 
skin,  dilated  pupils,  restlessness,  and  a  confused  mind.  The  patient 
feels  weak  and  thirstj',  is  giddy,  has  impaired  vision  and  hearing,  or, 
perhaps,  sees  luminous  spots  or  hears  unusual  noises,  experiences  a 
sense  of  suffocation,  but  feels  no  special  pain,  and  rather  suddenly 
loses  consciousness.  During  this  state  of  syncope  the  breathing  is 
almost  entirely  diaphragmatic  and  the  heart's  pulsation  can  scarcely 
be  detected.  This  lowering  of  circulatory  tension  gives  an  opportunity 
for  coagulation  in  the  wounded  vessel,  and  the  bleeding  is  arrested. 
The  patient  now  recovers  from  the  condition  of  insensibility,  and  per- 
haps vomits  as  he  returns  to  consciousness.  The  increasing  force  of 
the  heart's  action,  however,  is  soon  sufficient  to  cause  tlie  blood  cur- 
rent to  force  the  clot  from  the  interior  of  the  injured  blood  vessel,  and 
hemorrhage,  with  the  train  of  symptoms  mentioned  above,  recurs. 
This  alternation  of  bleeding  and  spontaneous  arrest  is  kept  up  until  death 
occurs  from  antemia  of  the  nervous  centers.  Sometimes  delirium, 
convulsions  and  hemiplegia  precede  the  fatal  termination.  In  very 
slow  hemorrhage  there  arises  great  debility,  with  waxy  looking  skin, 
a?dema  of  the  dependent  parts,  and  a  tendency  to  syncope  on  assum- 
ing the  erect  posture.  A  blood  examination  will  show  the  character- 
istic diminution  of  erythrocytes  and  haemoglobin. 

After  death  from  prolonged  or  repeated  hemorrhage  the  tissues  are 
soft  and  flabby,  because  the  fluids  have  been  absorbed  to  fill  the 
emptied  blood  vessels.  This  explains,  also,  the  thirst  felt  by  the 
patient.  After  serious  hemorrhage  has  been  stopi}ed  a  stage  of  re- 
action often  suix?rvenes,  to  which  the  name  hemorrhagic  fever  has  been 
applied.  The  symptoms  are  febrile  manifestations  and  a  frequent, 
quick  pulse,  accompanied  by  irritability  and  restlessness  of  mind  and 
body.  Occasionally  hemorrhage  is  followed  by  a  chronic  anaemia,, 
which  is  extremely  rebellious  to  treatment.  The  febrile  state,  above 
mentioned,  is  to  be  met  by  rest,  sponging  the  surface,  cold  to  the 
head,  nutritious  fluid  food  and  tonic  remedies. 

Nature's  Mode  of  Arresting  Hemorrhage. — Obscure  is  the  means 
by  which  spontaneous  cessation  of  hemorrhage  is  determined  in  those 
unusual  cases  of  oozing,  without  apparent  lesion  of  the  bleeding  sur- 
face, which  have  l)een  mentioned. 

Hemorrhage,  from  vessels  in  whose  walls  a  solution  of  continuity 
has  been  produced  by  accident  or  operation,  often  ceases  spontaneously. 
It  usually  does  so  in  veins,  except  those  of  great  calibre,  and  in  arteries 
smaller  than  the  radial  and  facial.     The  method  employed  by  nature 
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in  arresting  hpmorrhage  ia  the  same  in  arteries  an<l  veins,  though  iu 
the  latter  the  slu^sh  bloo<l  current  doos  not  d<-niaii<l  such  active  con- 
traction and  rotniction  of  the  walls  of  the  vessel. 

When  an  artery  has  been  completely  (Uvitl(Hl,  nature  pn> nipt ly  insti- 
tutes steps,  which  are  intended  to  cause  a  tenijrarary  arrest  of  the  escajie 
of  blood  until  a  i>ennanciit  occluainn  of  the  open  extremity  can  be  ae- 
compHshed.  Tlie  same  series  of  changes  oecur  in  both  tlie  car<liac  and 
distal  ends  of  the  cut  vessel.  The  tenijioniry  meims  consist  of: 
(1)  C'-ODtniction  and  retraction  of  the  cut  end  ;  and  (2)  clotting  of  the 
escaping  blood  in  and  uround  the  sheath  of  the  vessel. 

The  permanent  means  are  ;  (1)  Tho  formation  of  n  clot  u'ithin  the 
artery  ;  (2)  pluming  of  the  orifice,  and  union  of  the  edges  of  the  eut 
extremity  by  the  onIinnr\'  prtx-ess  of  repair  ;  and  (3)  eicatricial  c<ni- 
traction  of  the  walls  of  the  vi'Ssel  by  which  an  inii)eiAioiis  fibrous  cord 
is  produced. 

Tetapamry  Mean*. — The  contraction  of  the  waifs  of  the  vessel, 
which  extends  uj)  to  the  first  branch,  givew  its  section  a  flattened  or 
o\*oid  shape,  and,  by  diminishing  the  cidihre,  lessens  the  size  of  the 
blond  str^m.  At  the  same  time,  tlie  retraction  of  the  eut  end  of  tho 
artery  within  the  sheath  leaves  a  !<|xi<:-e  between  it  and  the  wound  in 
the  Donretractile  sheath,  which  detains  the  escaping  blood  and  en- 
couniges  coagulation.  Coagulation  also  takes  place  outside  of  the 
wounded  sheath.  Lacerated  vessels,  by  the  irregularities  of  the  torn 
ends  and  of  the  sheath,  encourage  this  clotting  ami,  if  large,  nuiy  soon 
stop  bleeding. 

These  provisions  of  Na- 
ture may  at  first  fail  to 
stanch  the  bleeding,  because 
the  force  of  the  heart  is  suf- 
ficient to  drive  enough  blood 
through  the  contracted  ves- 
sel to  wash  away  the  intra- 
and  extra-vascular  elots.  As 
the  continuing  hemorrhage 
increases  the  coagnlnbility 
of  the  blood  and  weakens 
the  cardiac  power,  ]xtrha{)S  to  syncope,  the  time  arrives  when  these 
teniporory  expedients  of  Nature  stop  the  flow.  Canliai-  strength  then 
returns  and  may,  by  the  inci'eased  intravascular  jiressun-,  cause  recur- 
rence of  the  bleeding.  In  niauy  instances,  however,  the  tein]>orary 
means  are  eSective  until  permanent  changes  c^an  be  brought  about  to 
repair  the  vascular  traumatism. 

Pfnnanent  Metnis. — When  a  temporjiry  cbeek  lias  been  given  to 
the  flow  of  blood,  a  eoagulum  grsidnally  forms  within  the  aiterv.  Tliis 
i«  conical  in  shape,  with  its  base  situated  and  fixed  at  ilie  oix'ning, 
while  its  apex,  lying  loose  in  the  lumen  of  the  artery,  extends  as  high 
as  the  first  branch.  The  base  of  this  internal  clot  e< irrespou<ls  in  size 
with  the  interior  of  the  vessel,  wliieli  it  fits  like  a  eork. 
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Fig.  95. 


INTERNAL  CLOT 


Diagram  of  internal  'clut  formed  in  Nature's  method  for  the 
])emianent  arrest  of  hemorrhage. 


After  the  deposition  of  this  internal  coagulura  and  sometimes  with- 
out its  formation,  for  it  may  occasionally  be  absent,  an  exudation  of 
inflammatory  lymph  occurs  in  the  stump  of  the  artery  and  around  it 

and  the  sheath.  This 
plastic  material  unites  the 
edges  of  the  wound  and 
seals  the  orifice  by  a  but- 
ton-like plug  of  exudate. 
The  internal  blood  coag- 
ulum  is  at  its  base  more 
or  less  intimately  associ- 
ated and  commingled 
with  the  plastic  deposit. 
Organization  of  the  exu- 
date, disappearance  of 
the  blood-clot  and  per- 
manent cicatricial  contraction  of  the  vessel  to  the  first  important  col- 
lateral branch  go  on,  until  finally  from  the  first  branch  above  nothing 
remains  but  an  impervious  fibrous  cord. 

Hemorrhage  from  a  wound  partially  dividing  an  artery  is  controlled 
in  a  similar  but  not  identical  manner.  Contraction  and  retraction  of 
the  vessel  cannot  occur  ;  but  blood  is  effused  within  and  around  the 
sheath  and  thus,  unless  it  rapidly  escapes  to  the  exterior  of  the  body, 
causes  pressure  upon  the  wounded  artery.  This  causes  temporary 
arrest  of  the  blood  escape.  An  internal  coagulum  may  then  be  formed. 
Lymph  is  subsequently  effused,  the  cavity  of  the  vessel  is  occluded 
and  fibrous  metamorphosis  with  obliteration  of  the  vascular  channel  is 
permanent.  If  the  wound  is  less  in  extent  than  one-fourth  the 
circumference  of  the  vessel  or  if  it  is  longitudinal  and  consequently 
gapes  very  little,  hemorrhage  may  cease  and  repair  occur  by  plastic 
exudation,  without  much  encroachment  upon  the  lumen  of  the  vessel. 
In  such  cases,  however,  the  internal  and  middle  coats  are  seldom  firmly 
repaired,  and  the  force  of  the  circulatory  current  is  very  apt  to 
eventually  cause  stretching  of  these  tunics.  Thus  may  arise  trau- 
matic aneurism. 

Collateral  Circulation. — When  the  passage  of  blood  through  an 
artery  is  arrested  by  division,  ligation  or  any  form  of  obstruction,  the 
parts  beyond  receive,  at  first,  less  blood.  As  a  consequence,  absence 
of  pulsation,  lowered  surface  temperature  and  impaired  muscular 
po\ver  result.  Soon,  however,  the  anastomosing  branches  and  capilla- 
ries of  the  same  and  of  the  neighboring  arteries  dilate  by  a  vital  pro- 
cess and  carry  more  blood  to  the  part  than  is  normal.  This  is  shown 
by  increased  redness  and  unnatural  elevation  of  temperature,  which,  in 
the  case  of  obstruction  of  large  arteries,  only  occurs  after  the  lapse  of 
many  hours.  After  a  time  the  duty  of  supplying  the  distal  region  be- 
comes relegated  to  a  few  branches,  which  remain  permanently  enlarged. 
The  functions  of  the  part  are  then  carried  on  exactly  as  they  were 
previous  to  interference  with  the  blood-supply. 
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The  establishment  of  the  (H>llnt<,>ral  riroulation  necessitates  a  re- 
versal of  the  bl<K)d-current  in  sonic  vosseU,  hut  tliis  is  not  (ipj>ose<l  to 
pliysiological  processes.  In  ap«(l  subjects,  ^vhoiie  vcsacls  nre  apt  to  be 
rigid  and  atheromatous,  dilntation  of  the  Hrtenw  niid  capillaries  cnnnot 
always  be  rapidly  and  readily  oftectcd.  Hence,  in  such  subjit-t*  gan- 
grene of  the  peripheral  re- 

f^on  from    deprivation  of  ^"■-  9'"'' 

blood  ict  more  fmiuent  thnn 
in  the  young.  The  collat- 
eial  circulation  is  usually 
cfieotcd  by  the  anastumosis 
of  the  brHnches  on  the  same 
aide  of  the  body  and  not  by 
inosculation  with  bniucbes 
coming  from  vessels  across 
the  median  line.  Thn», 
when  the  right  common 
carotid  artery  is  ligated, 
the  exterior  of  the  head 
is  supplied  by  the  inferior 
thyroid,  a  sub-branch  of 
the  aabclttvian,  furnishing 
blood  to  the  ramifications 
of  the  superior  thyroid,  a 
branch  of  the  exteroat  ca- 
rotid. The  current  in  the 
■nperior  thyroid  is  rc- 
Teraed,  and  the  blood  emp- 
tied into  tlie  external  ca- 
rotid, which  carries  it  to  r<.iriuT3iui™ii«ii'.niiftcrw,«inai.fnH.Tyiin.iriK«i.ni. 
the  face  and  scalp.     The 

interior  of  the  head  is  nourished  by  the  vertebral,  a  «'con<lary  bniiich 
of  the  subclavian,  communicatintr  within  the  sknil  with  the  wrebral 
branches  of  the  internal  carotid,  l.ittlf  dilatation  occurs  in  the  branches 
inosculating  with  the  ct^rrcsponding  vessels  of  the  letV  side. 

Wlien  a  vein  is  wounded  or  olMtnictcd,  rv}>air  and  the  collateral 
circulation  arc  cfiTected  and  establisliisl  in  a  similar  way.  If  then-  is 
fiulore  in  reaching  this  result,  venous  conjrestinn  and  o'dcnia  occur  in 
tbeparla  below,  and  may  l>e  the  <-aiise  of  moist  g:in<;n-iic. 

Hflmorrhagio  Diathesis. — In  some  persons  a  peculiar  constitutional 
tendency,  otien  inheritt^l,  ciuii^'s  profiiite  and  almost  uncontmllnblc 
bleeding  from  slight  wounds,  such  as  simple  pnn<'tiiR>s  and  tooth  ex- 
tncrtion.  Spontaneous  hcmnrrhagit  from  the  nostrils,  kidiuys,  intt"^- 
tines  or  bronchial  tubes  aud  large  extravasations  into  the  <vlhilar 
tissue  afler  bruises  may  occur  in  such  subjects.  Heiuorrhatric  dia- 
thesis or  hematophilia  is  usually  exhibited  in  cliildhood,  and  is  im- 
quently  unknown  until  a  trivial  injury  disclii.«es  its  existence,  for  such 
patienls  often  enjoy  vigontns  hcaltli.     A  liability  to  joint  alVcctions 
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similar  to  rheumatism  aod  to  inflammations  of  the  lungs  has  been 
said  to  coexist  with  the  hemorrhagic  diathesis.  As  age  advances  the 
bleeding  tendency  may  disappear.  In  some  instances  there  are  at- 
tacks of  sjK)ntaneou3  hemorrhage,  though  wounds  may  be  inflicted 
with  impunity  in  the  intervals. 

Males  are  much  more  frequent  subjects  of  hematophilia  than  fe- 
males. The  cause  of  the  condition  is  unknown.  There  at  times  ap- 
pear to  be  deficient  coagulability  of  the  blood  and  unusual  thinness  of 
the  internal  coat  of  the  vessels. 

The  tendency  to  hemorrhage  is  to  be  combated  by  saline  laxatives, 
iron,  ergot,  lead  and  opium.  Quinine  in  large  doses  has  been  recom- 
mended. All  operations  are  to  be  avoided.  If  wounds  occur  and 
bleed,  pressure  by  bandiige  or  ligature,  or  acupressure  must  be  em- 
ployed.    The  actual  cautery  is  a  valuable  local  agent. 

Treatment  of  Hemorrhage.  Coxstftutional  Measures. — It  is 
only  after  the  bleeding  vessels  have  been  controlled  or  when  hemorrhage 
is  feared,  but  has  not  yet  occurre<],  that  general  measures  obtain  much 
consideration.  The  patient  should  be  kept  quiet  and  recumbent,  with 
the  head  low,  in  order  to  lessen  the  activity  of  the  heart  and  prevent 
anaemia  of  the  brain.  Sudden  elevation  of  the  head  may  be  followed 
by  fatal  syncope  when  much  blood  has  previously  been  lost.  The  sup- 
ply of  blood  to  the  nerve  centers  can  be  kept  up,  in  those  who  have 
suffered  collapse  from  profuse  hemorrhage,  by  tilting  up  the  foot  of 
the  l)ed  and  by  encircling  the  four  limbs  with  rubber  bandages,  as 
in  the  bloodless  method  of  operating.  This  drives  the  entire  volume 
of  blood  to  the  head  and  trunk.  The  elastic  pressure  can  be  con- 
tinued, as  we  know  from  experience  in  operations,  for  at  least  an  hour 
without  harm  to  the  extremities  thus  deprived  of  blood.  This 
process  is  called  auto-transfusion,  because  the  patient  has  his  own 
blood  forced  into  the  centers  of  organic  life.  "  If  several  limbs  are 
bandaged,  it  is  well  to  remove  the  pressure  slowly  and  from  one  at  a 
time,  lest  the  sudden  rush  of  blood  into  the  limbs  cause  recurrent 
anaemia  of  the  brain.  If  rubber  bandages  are  not  at  hand,  flannel  or 
muslin  bandages  may  be  used  ;  or  digital  compression  of  the  abdominal 
aorta  and  of  the  subclavian  or  axillarj^  arteries  will  prevent  the  exit  of 
blood  to  the  limbs,  and  thus  leave  more  for  distribution  to  the  head 
and  trunk. 

Morphine,  quinine,  ergot,  gallic  acid,  lead  and  iron,  in  full  doses, 
have  been  recorame;ide<l  as  internal  hemostatic  remedies,  but  local 
treatment  is  far  more  important  and  effective. 

Hemorrhage  renders  patients  thirsty  because  it  drains  out  the 
fluids  of  the  body.  HencC  water  and  liquid  foods  are  acceptable 
and  valuable.  Perliaps  water  containing  saline  ingredients  would  be 
preferable  to  simple  water.  Tonics,  stimulants  and  concentrated  diet 
should  1)(»  administered  subsequent  to  profuse  hemorrhage,  to  replen- 
ish the  loss  of  the  vital  fluid. 

Transfusion. — When  death  from  violent  hemorrhage  is  imminent, 
transfusion  of  blood  taken  from  another  person  who  is  vigorous  and 
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bealthy  ia  proper.  Venous  or  arterial  blood  may  be  used,  and  it  may 
be  injected  into  a  vein  or  an  artery.  Venous  blood  is  generally  pre- 
ferred, because  more  readily  obtainable,  and  is  usually  transfused 
into  a  vein  of 'the  arm.  If  the  blood  is  transfused  from  the  donor  to 
the  receiver  without  being  subjeeted  to  manipulation,  the  oi>eration  is 
<lirect  transfusion.  The  indirect  method  consists  in  drawing  the  blowl 
into  a  receptacle,  removing  the  fibrin  by  whipping,  and,  after  strain- 
ing the  defibrinated  blood,  injecting  it  by  a  syringe  into  the  circula- 
tion of  the  patient. 

In  performing  the  operation  it  is  important  to  keep  the  blood  aseptic, 
at  a  temperature  of  about  100°  F.,  to  avoid  the  injection  of  jwrtions 
of  clot,  and  to  prevent  the  entrance  of  air  into  the  patient's  circula- 
tion. The  quantity  of  blood  transfused  should  not  exciKjd  eight  or 
ten  fluid  ounces,  and  should  be  injected  v-ery  slowly.  It  is  not  un- 
usual for  a  marke<l  chill  to  follow  the  procedure. 

Filling  the  depleteil  vessels  with  a  sterile  saline  solution  seems  to  be 
as  effeetaal  as  transfusion  of  blood,  and  the  latter  i)roce<lure  has  prac- 
tically been  abandcmed.  The  solution  employed  is  a  0.6  of  1  per 
cent,  solution  of  sodium  chloride  in  water.  This  is  sterilized  bv  boil- 
ing,  and  injected,  while  at  a  temperature  of  10")°  F.  very  slowly  into 
a  vein,  by  means  of  a  fountain  syringe  or  a  piston  syringe  and  a  can- 
ula.  Sodium  carbonate  is  sometimes  addcKl  to  the  solution.  One 
formula  is  this :  S<xlium  chloride  6  i)arts,  sodium  carbonate  1  part, 
distilled  water  1000  parts.  To  every  half  liter  may  be  added  one 
drop  of  a  saturated  solution  of  sodium  hydrate  to  render  the  arti- 
ficial blood  serum  alkaline.  The  amount  injected  may  vary  from  1  to 
A  pints,  depending  up<jn  the  effect  on  the  pulse. 

When  the  accurately  prepared  so-called  normal  saline  solution  is  not 
at  hand,  warm  water  alone  or  with  a  little  ssilt  in  it  (about  a  teaspoon- 
fnl  and  a  half  to  the  quart)  may  be  used. 

If  opportunity  to  make  an  intravenous  injection  into  the  saj)henous, 
median  basilic  or  median  cephalic  vein  is  not  affoixled,  the  fluid  may 
be  forced  into  the  subcutaneous  tissue  of  the  thighs  or  chest.  This  is 
flooomplished  with  a  syringe  and  a  trocar  or  asj)irating  needle.  When 
this  cannot  be  done,  rectal  enemas  of  water  may  Ix^  employed. 

LiOCAi^  Measukes. — In  all  cases  of  bleeding  the  iiivt  step  is  to  clean 
the  wound  and  remove  the  loose  clots.  When  opi»ratiiig  the  surgeon 
shonld  bear  in  mind  that  considerable  bhiod  may  be  lost  without  very 
serious  injury,  and  also  that  no  artcrv  or  vein  can  bleed  if  it  is  com- 
pressed by  the  fingers.  These  facts  give  assurance;  that  there  is  always 
time  and  means  to  conti'ol  the  bleeding,  at  least  temporarily.  Many 
arteries  that  spurt  freely  when  first  divided  soon  stop  bleeding.  N'cnous 
hemorrhage  usually  requires  no  treatment,  for  it  unless  from  large 
veins  ceases  spontaneously. 

Elevation  of  the  part  has  a  tendency  to  check  arterial  bleeding,  and 
loosening  of  tight  clothing  or  constricting  surgical  dressings  will  often 
cause  venous  oozing  l^elow  the  constriction  to  cease.  Exposure  of  the 
bleeding  surface  to  the  air  or  the  action  of  cold  water  or  ice  induces 
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contraction  of  the  vessels  and  diminution  of  hemorrhage.  Laying^ 
open  a  bleeding  cavity  or  removing  the  warm  poultice-like  clots  from 
a  wound  has  a  tendency  to  check  loss  of  blood  from  small  arteries  and 
capillaries.  Ice  may  be  thrust  into  bleeding  cavities,  but  its  chilling 
and  depressing  influence  must  be  watched. 

Chemical  agents  with  astringent  properties  were  formerly  employed 
in  surgery  as  blood  arresters,  under  the  name  of  styptics,  because  of 
their  tendency  to  promote  contraction  of  the  vessels  and  surrounding 
tissues  and  because  of  their  inducing  rapid  coagulation  of  the  blood. 
If  the  hemorrhage  is  from  veins,  capillaries  or  small  arteries,  styptics 
may  arrest  it,  but  are  needless  because  pressure  by  means  of  compresses 
or  bandages  is  better.  If  arteries  of  any  importance  are  the  source  of^ 
bleeding,  styptics  are  ineflBcient  and,  therefore,  worthless.  They  are 
objectionable  because  practitioners  resort  to  them  and  lose  valuable 
time  when  ligation,  torsion  or  acupressure  is  recjuired.  Many  of  them, 
moreover,  by  irritating  the  surface  and  covering  it  with  pasty  clots,  or 
by  infecting  it  Mnth  germs  prevent  union  by  first  intention.  Hot 
water  of  about  120°  F.,  locally  applied,  causes  blanching  of  the  sur- 
face and  cessation  of  hemorrhage.  It  has  the  advantage  over  ice  of 
not  depressing  the  patient. 

All  the  methods  thus  far  mentioned  are  greatly  inferior  to  pressure 
and  to  occlusion  of  each  individual  vessel  by  ligation,  torsion  or  acu- 
pressure. When,  as  in  deep  cavities  without  bony  walls,  it  is  diflBcult 
or  impossible  to  use  ligatures  or  pressure,  the  cauterj'  iron,  heated 
only  to  a  dull  red  color,  may  be  employed  to  seal  the  vessels  by 
converting  the  tissues  into  a  dry  eschar.  Lidell  advises  in  parenchy- 
matous hemorrhage  water  of  not  less  than  160°  F.  before  resorting  to 
cauterization. 

Pressure  is  well  adapted  for  temporarily  arresting  hemorrhage  until 
ligation,  amputation  or  other  operative  measures  can  be  performed.  It 
is  also  of  great  value  in  the  permanent  arrest  of  bleeding  in  those  cases 
when  there  is  no  vessel  of  suflBcient  importance  to  require  ligation,  tor- 
sion or  acupressure.  Applied  to  the  main  artery  in  its  concinuity^ 
pressure  limits  the  flow  of  blood  to  the  wound  and  thus  checks  bleed- 
ing. This,  which  may  be  called  arresting  hemorrhage  by  indirect 
pressure,  is  generally  accomplished  by  means  of  a  tourniquet  or  by 
pressure  of  the  fingers.  The  pressure  may  also  be  obtained  by  using  a 
conical  l)ao:  of  shot  or  a  pyramidal  compress  with  a  coin  at  its  apex, 
or  by  placing  a  roll  of  cloth  in  the  flexure  of  a  joint  and  bandaging  the 
joint  in  a  strongly  flexed  position.  These  methods  are  liable  to  do 
harm  because  thev  otlen  interfere  with  the  return  circulation  in  the 
veins  and  thus  induce  congestion  and  oedema  of  the  structures  between 
the  wound  and  the  ix)int  where  pressure  is  made  upon  the  artery. 
They  must  be  watched.  Direct  pressure  upim  the  bleeding  vessels  in  the 
wound  is  far  better.  An  elastic  bandage  applied  over  a  crushed  and 
bleeding  foot  will  stop  all  hemorrhage,  and  is  far  better  than  a  tourni- 
quet applied  to  the  femoral  artery,  because,  when  reaction  occurs  and 
amputation  is  advisable,  all  the  structures  above  the  injury  are  in  good 
condition  and  free  from  cedema. 
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A  compress  and  an  ordinary  bandage,  applied  evenly  and  with 
moderate  firmness,  aviU  arrt\st  hemorrluige  from  capillaries,  veins  and 
the  smaller  arteries.  A  bleeding  cavity  should  be  plugged  with  aseptic 
gauze  or  compressed  sponge,  which  may,  at  times,  l)c  held  in  position 
with  a  bandage.  No  styptic  is  required,  for  the  pressure  causes  ap- 
proximation of  the  vascular  walls,  which  is  followed  by  internal  coagu- 
lation, fibrinous  exudation,  and  iinallv  bv  obliteration  of  the  vessel. 
In  ^rounds  that  are  expected  to  heal  by  first  intention  the  ])ressure  is 
made  upon  the  integument,  after  the  parts  have  been  properly  a<I justed. 

In  using  pressure  the  surgeon  nnist  recollect  that  great  force  is  not 
required,  and  that  gangrene  may  result  from  tight  bandaging.  The 
oozing  of  blood  stained  serum  through  the  dressings  must  not  be  mis- 
taken for  a  continuance  of  the  hemorrhage.  Enough  giuize  dressing 
should  be  applied  to  prevent  the  possibility  of  this  serum  reaching  the 
surface  and  becoming  septic,  between  the  surgeon's  visits.  A  con- 
siderable degree  of  pressure  may  l>e  made  with  impunity  if  there  is  a 
Yoliuninous  gauze  dressing  over  the  wound,  Injcause  the  elasticity  of  the 
dressing  prevents  the  constriction  from  coming  directly  upon  the  tissues. 

When  bleeding  from  a  wound  is  profuse,  digital  or  instrumentjil 
pressure  should  be  made  u])on  the  main  artery,  while  the  surgeon  is 
tying  or  securing  the  vessels  in  the  wound.  The  pressure  can  then  at 
intervals  be  relaxed  momentarily  to  allow  the  bleeding  vessels  to  be- 
come distinguishable. 

The  common  carotid  artery  is  controlhjd  by  pressure  made  at  the  inner 
bi>rder  of  the  sterno-mastoid  muscle,  on  a  level  with  the  cricoid  carti- 
lage, and  directly  backward  and  inward  against  the  cervical  vertebra?. 

The  subclavian  artery  is  controlled  l)y  j^ressure  made  above  the 
clavicle,  at  the  outside  of  the  sterno-mastoid  muscle  and  directly 
downward  and  a  little  inward,  against  the  first  rib. 

The  axillary  artery  is  controlled  by  pressure  made  along  the  inner 
border  of  the  biceps  muscle  and  directed,  through  the  uj)per  part  of 
the  artery's  course,  outward  against  the  shaft  of  the  humerus. 

The  femoral  artery  is  controlled  by  j)ressure  made  below  the  middle 
of  Poupart's  ligament,  and  directed  u])ward  and  backward  agjiinst  the 
head  of  the  femur  and  ramus  (»f  the  pubic  bone. 

Occlusion  by  Ligation,  Torsion  and  Acupressure. — AVhen  hem- 
orrhage comes  from  arteries,  whose  calibre  eipials  or  exceeds  that  of 
the  facial  or  from  veins  which  are  so  situated  that  j)ressure  cannot  be 
well  applied,  each  vessel  must  Ik*  sej)arately  treat(Ml.  The  methods 
employe!  to  bring  the  walls  of  the  artery  or  the  vein  into  aj)position, 
and  thus  close  the  lumen,  are  ligation,  toi*sion  and  acupressure. 

LiOATIOX  is  simply  tying  a  string  tightly  around  the  vascular  tube, 
and  thus  completely  closing  its  calibre*.  Ijigatiires  are  usually  round 
cords  of  silk  or  catgut ;  though  wire,  tendon,  and  other  materials  an^ 
occasionally  employed.  Flat  ligatures  are,  as  a  rule,  not  (lesind)le. 
Gatgut  ligatures  are  best  pn^pared  by  the  method  described  for  the 
preparation  of  antiseptic  sutures  in  the  chapter  on  Essentials  of  Prac- 
tical Surgery.  Silk  ligatures  must  be  made  ast'ptic  by  boiling  or  anti- 
septic by  soaking  in  an  antiseptic  solution,  before  use. 
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When  an  artery  is  tightly  tied  with  a  ligature  the  external  coat  is 
deeply  grooved  by  the  constricting  cord,  while  the  middle  and  inner 
tunics  are,  on  account  of  their  brittleness,  cleanly  divideil.  The  coats 
thus  cut  curl  up  more  or  less  within  the  lumen  of  the  artery  and  aid 
the  coagulation  and  fibrinous  exudation  which  permanently  seal  the 
vessel.  If  the  ligature  is  septic,  or  becomes  so,  the  external  coat  of 
the  vessel  gradually  ulcerates  at  the  constricted  point,  so  that,  in  the 
course  of  a  few  days  or  weeks,  the  noose  of  thread  is  found  lying  loose 
in  the  wound.  Sometimes 
Fig.  97.  a  little  slough  from  the 

external  coat  ia  found  in 
tlie  noose  when  the  liga- 
ture becomes  detached. 
Aseptic  or  antiseptic  cat- 
gut and  similar  absorba- 
ble ligatures  become  ab- 
sorbed in  a  week  or  two 
and  do  not  cause  ulcera- 
tion of  the  outer  tunic. 
Wire  and  silk  ligatures, 
if  not  septic,  may  become 
encysted.  Septic  wounds 
are  more  liable  to  secon- 
dary hemorrhage  than 
aseptic  wounds,  because 
of  this  possibility  of  ul- 
ceration and  sloughing 
occurring  in  the  vessels. 
Veins  have  such  pliable  coats,  that  none,  as  a  rule,  are  divided  by 
the  ligature,  but  all  are  simply  corrugated  at  the  |X)int  of  constriction. 
When  a  divided  vessel  in  a  wound  is  to  be  ligated,  the  surgeon  either 
seize;^  the  bleeding  end  with  a  pair  of  catch  forceps  and  draws  it  out 


from  the  cellular  and  muscular  tissue  in  which  it  is  imbedded  or 
thrusts  a  sharp  book,  called  a  tenaculum,  into  the  wall  of  the  vessel  or 
the  tissue  surrounding  it.  The  vessel  is  then  isolate<l  from  otlicr 
Btructures,  as  much  as  possible,  and  the  ligature  tie<l  beyond  the  forceps 
or  tenaculum,  iu  a  reef"  or  flat  knot.    (Figs.  08  and  !)!).)    Care  should 
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be  taken  not  to  include  aoy  nerve  in  the  ligjiture.  Tlie  aeconipanying 
veins  and  the  nmt^cular  ti^^sue  around  an  artery  are  usually  separatee! 
irum  it  l)efore  the  ligature  is  applicni  ;  but  in  smaller  arteries  it  does 
no  harm  to  include  th(*se  in  the  knot. 

When  the  knot  is  tightened,  the  forefingers  or  thumb  should  Ik? 
placed  upon  the  string  close  to  the  artery  and  firm,  steady  traction 
made.  The  amount  of  force  re(|uired  to  tie  (;ven  a  large  artery  is  not 
very  great,  and  it  should  be  done  without  jerking. 

The  giving  away  of  the  inner  and  middle  coats  is  often  distinctly 
felt  by  the  surgeon.  Ligiition,  as  a  rule,  merely  corrugates  the  inner 
coats  of  the  veins.  Catgut  ligatures  should  Ix?  given  an  additional 
third  tie,  because  of  the  liability  of  the  knot  when  made  with  catgut 
to  become  loosened  ;  or  they  should  be  tied  in  the  so-C4illed  friction  or 
suigical  knot.  In  this  the  thread  is  given  two  turns  instead  of  one  in 
making  the  first  half  of  the  knot.  Ligatures  should  have  both  ends 
cut  off  about  one-tenth  of  an  inch  from  the  knot. 

The  method  of  applying  ligatures  to  arteries  in  continuity,  for  the 
arrest  of  hemorrhage  at  a  distant  p<iint  and  for  the  treatment  of  aneur- 
ism, will  be  described  in  the  section  which  treats  of  the  spetMal  ligations. 

There  are  five  rules  to  guide  the  surgeon  in  the  use  of  ligation  for 
arrestting  arterial  hemorrhage : 

I.  In  cases  of  primary  hemorrhage  do  not  ligate  arteries  whi(Ji  are 

not  actually  bleeding  at  the  time,  but  have  the  patient  ciu-e- 
fuUy  watched. 
Reasons  for  this  rule  : 

1.  It  is  very  possible  that  bleeding  has  j^ermanently  ceased. 

2.  It  is  difficult  to  l)e  sure  from  which  arteries  tlie  bleeding  came. 

3.  All  manipulations  in  wounds  are  to  be  avoided  unless  de- 

manded. 
Exceptions  to  this  rule  : 

1.  When  a  large  vessel  is  plainly  seen  pulsating  in  the  wound. 

2.  When  the  occurrence  of  even  sliglit  secondary  hemorrhage 

would  be  disastrous  ;  as  in  a  very  antcmic  j)atient. 

3.  When,  as  in  transportation,  the  patient  will   necessarily  be 

away  from  surgical  scrutiny. 

II.  In  cases  of  primary  and  of  si^condarv  hemorrliago  the  ligature 

should  be  applied  when  i)ractical)le  in  the  wound  at  the  point 
where  the  artery  bleeds,  and  not  in  the  continuity  of  the  vessel. 
Seasons  for  this  rule : 

!•  It  is  frequently  impossible  to  know  which  artery  is  injured 
until  the  wound  is  oi)ened. 

2.  Secondary  hemorrhage  may  occur,  even  after  ligation  in  con- 

tinuitv  fn)m  the  establishment  of  the  collateral  circulation. 
This  secondary  bleeding  may  come  even  from  the  ])roximal 
end  of  the  cut  vessel,  if  a  bnmch  of  considerable  size  is 
given  off^  between  the  wound  an<l  the  point  of  ligjition. 

3.  Ligation  in  continuity  makes  a  second  wound,  and  adds  the 

possible  complication  of  this  wound  to  the  patient's  origi- 
nal dangers. 


254        DISEASES  AND  INJURIES  OF  THE  BLOOD   VESSELS 

4.  Ligation  in  continuity  remains,  as  a  reserve  step,  still  possi- 
ble, if  ligation  in  the  wound  fails. 
Exceptions  to  this  rule : 
None. 

III.  If  the  artery  is  completely  severed  both  ends  should  be  tied  ; 

if  it  is  partly  divided  or  punctured,  a  ligature  should  be 
applied  to  the  vessel  on  each  side  of  such  wound. 
Reasons  for  this  rule : 

The  collateral  circulation  will  probably  cause  secondary  hemor- 
rliage  from  the  distal  portion  of  the  vessel,  unless  double  liga- 
tion be  adopted. 
Exception  to  this  rule  : 

When  the  distal  end  cannot  be  found;  then   pressure  must  be 
made  in  its  neighborhood. 

IV.  If  a  large  artery  is  wounded  near  its  origin,  tie  it  below  the 

wound,  and  tie  the  trunk,  from  which  it  arises,  both  above 
and  below  the  point  of  origin  of  the  branch.  If  a  trunk  is 
wounded  near  the  origin  of  a  large  branch,  tie  the  trunk 
with  two  ligatures  in  the  ordinary  manner,  and  apply  a  third 
ligature  to  the  branch. 
Reasons  for  this  rule : 

The  force  of  a  large  current  of  blood  near  the  internal  coagu- 
lum  may  lead  to  its  displacement,  and  cause  secondary  hemor- 
rhage when  the  ligature  is  absorbed  or  causes  ulceration  of  the 
external  coat. 
Excej^tion  to  this  rule : 
None. 

V.  When  it  is  impossible  or  impracticable  to  tie  the  vessel  in  the 

wound,  as  in  deep  wounds  of  the  pelvis,  ligation  in  continu- 
ity may  be  jjermitted. 

Torsion  consists  in  occluding  the  cut  end  of  the  vessel  by  twisting 
it  on  its  long  axis.  This  is  done  by  seizing  the  end  of  the  cut  artery 
with  a  i>air  of  catch  forceps,  drawing  it  out  of  the  sheath  and  giving 
it  four  or  five  sharp  rotations.  This  twisting  in  the  ciise  of  large  arteries, 
like  the  femoral,  should  be  repeated  until  the  sense  of  resistance  has 
ceased  ;  but  the  end  should  not  be  twisted  off.  By  this  manoeuvre 
the  middle  and  inner  coats  are  lacerated  and  curl  up  within  the  lumen 
of  the  artery,  while  the  external  tunic  is  tAvisted  into  a  cord.  This 
acts  as  a  temporary  plug  until  the  internal  coagulum  and  exudation  of 
lymph  are  enabled  to  prevent  hemorrhage  and  permanently  close  the 
orifice. 

The  twisted  end  is  sometimes  thrown  off  as  a  small  slough ;  but  if 
kept  asej)tio  it  Ijecomes  blended  with  the  adjacent  structures  and  is 
converted  into  fibrous  tissue.  In  dealing  with  small  arteries  the  ends 
may  be  twisted  entirely  off  with  impunity. 

Some  operators  perform  limited  torsion  instead  of  the  free  torsion 
just  described.  I^imited  torsion  is  })erformed  by  drawing  the  vessel 
out  and  grasping  it  transversely  a  little  above  the  end  with  a  second 
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pair  of  forceps.  AVhen  rotation  is  then  nuule  l>y  inoans  of  the  first 
forceps,  the  effect  of  the  twisting  cannot  exten<l  alx>ve  the  point  held 
by  the  second  pjiir.  This  method  is  convenient  wlien  the  artery  is 
loosely  connected  with  surrounding  parts. 

The  chief  advantage  claimed  for  torsion  is  that  it  leaves  no  foreign 
material  in  the  wound  as  does  the  ordinary  ligature.  A  sceptic  catgut 
or  .silk  ligatures  being  either  absorl)ed  or  eneystwl  do  not  act  as  foreign 
bodies,  but  allow  the  ^vonnd  to  Ik*  at  once  cIoskI.  It  is,  therefore,  in 
this  resj^ect  comparal)le  to  torsion.  AVhen  \\\v  hemostatic  forcej)s, 
used  to  arrest  hemorrhage  from  cut  vessels  during  the  continuance  of 
an  operation  are  to  be  removed,  a  few  preliminary  twists  given  to  the 
vesj?el8  will  often  avert  the  necessity  of  ligature. 

Arc  PRESSURE. — Hemorrhage  from  a  divided  vessel  maybe  arrested 
by  introducing  a  long  needle  or  pin  into  tlie  surrounding  tissues  in 
such  a  manner  as  to  compress  the  artery  or  vein.  This  compression, 
called  acupressure,  may  be  increased  by  adjusting  a  wiix;  or  thread 
around  the  ends  of  the  pin  as  in  the  harelij)  suture  or  by  twisting  the 
tissues  and  the  artery  during  the  insertion  of  tlie  pin.  The  pins,  which 
must  be  aseptic,  must  not  be  {Xirmitted  to  remain  in  the  tissues  longer, 
at  the  furthest,  than  three  davs.  ITsuallv  thev  should  be  removed  in 
twenty-four  or  forty-eight  hours.  The  time  depends  ujmn  the  size  of 
the  artery.  Ijargc  arteries  n^juire  l<»nger  pressure  than  small  ones, 
to  insure  against  secondary  hemorrhage.  Acupressure  is  a  valuable 
means  of  arresting  bleeding  when  the  surgeon  has  no  assistants  and  is 
in  a  hurry.  It  stops  the  hemorrhage  until  other  niethofls  can  be  a]>- 
plicd.  It  is  also  useful  as  a  preliminary  to  operations  which  must  of 
necessity  divide  definite  vessels.  Thus  tin*  tiu'ial  arterv  can  be  com- 
pressed  before  cutting  into  the  cheek.  S)  also  the  tissues  around  vas- 
cular tumors  can  be  thus  compressed  by  pins  with  tlirea<ls  wrapped 
around  the  ends  before  the  excision  is  Ix'gun. 

Acupressure  acts  as  a  hemostatic  by  bringing  the  vascular  walls  to- 
gether and  thus  shutting  out  the  bloo<l  current  until  repair  goes  on  by 
exudation  of  lymph  at  the  cut  (extremity  of  the  vessel.  An  internal 
coagulum  forms  above  the  point  of  acupressure,  but  does  not  seem 
to   play  any  part  in  the  function  <»f  permaiujut  repair.     Permanent 

closure  is  effected  entirelv  bdow  the  <'onstri«*tion  caused  l»v  the  ])in  in 

.  •>  1 

the  same  manner  as  in  Xatuix.^'s  method  of  arresting  bleeding  and 
repairing  cut  arteries.  If  the  j)in  remains  long  enough  to  (k-stroy 
the  structure  of  the  inner  coat,  the  same  changes  oc<*ur  as  after 
ligation.  The  pin  may  be  so  inserted  as  to  press  the  vessel  up  ngaiiist 
the  overlying  elastic  skin  and  thus  occlude  its  calil>re  ;  or  may  be  em- 
ployed to  hold  the  vessel  in  a  twisted  position  and  thus  avert  bleed- 
ing. Sometimes  the  pressure  in  the  first  method  is  increase*!  by 
wrapping  a  ligature  in  an  elliptical  or  a  tigure-H  manner  around  the 
ends  of  the  pins. 

Acupressure  pins  are  removed  by  seizing  the  head  and  gently  rotat- 
ing and  withdrawing  the  i)in  fn>m  the  tissues,  while  the  parts  are  sup- 
ported with  the  other  hand  of  tlu^  surgeon. 
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Acupressure  is  inferior  to  ligatioo,  because  the  latter,  when  aseptic 
catgut  or  silk  ligatures  are  employed,  secures  the  greatest  safety  and 
has  no  tendency  to  retard  primary  union. 

It  is  sometimes  convenient  to  stop 
F'«-  I'M-  bleeding  by  including  a  small  mass  of 

tissue  in  a  ligature,  carried  through  the 

y^         ^b^rt^^^  structures  and  around  the  bleeding  area 

/^        ^^^^^^^^^^      l^y  means  of  a  needle. 

(  mK^^K^^^^  When  it  is  difficult  to  apply  ligatures 

^'— tB^B^^^^^^B       or  acupressure   in   deep  wounds,  the 

/^H^^^B^K^M       hemostatic  forceps  may  be  used  to  seize 

^    ^^^^^^^^^V         ^^  artery  and  close  the  wound,  and 

^^^^^^^^^P  then  be  allowed  to  remain  so  attached 

^^H^^^F  as  clamps   for   one   or  two   days.     If 

aseptic   they   do   no   harm,  except  to 

Ariery  ucciuded  by  sutuM.   (EsMiK™,)   make   dressing   of  thc  wouod  a  little 

inconvenient. 
Treatment  of  Secondary  Hemorrhage. — The  prevention  of  sec- 
ondary hemorrliuge  is  to  be  secured  by  obtaining   rapid    union    in 
wound;'.     Hence  aseptic  healing  is  important. 

When  secondary  bleeding  is  feared  the  patient  should  be  kept  abso- 
lutely quiet,  and  undue  circulatory  activity  controlled  by  aconite,  low 
diet,  laxatives  and  possibly  venesection.  Morphia  and  ergotine  given 
internally  in  full  doses  are  beneficial  under  some  circumstances.  So 
also  is  partial  compression  of  the  main  arterial  trunk  supplying  the 
injured  region,  and  elevation  of  the  limb  in  which  bleeding  is  feared. 
In  dealing  with  secondary  hemorrhage  the  surgeon  must  not  delay. 
In  primary  hemorrhage  it  is  injudicious  to  take  active  steps  when 
bleeding  has  already  ceased,  unless  the  circumstances  are  exceptional. 
The  case  is  different  in  secondary  bleeding.  The  first  escape  of  blood, 
even  in  small  quantity,  calls  for  action,  which  may,  it  is  true,  be  lim- 
ited to  elevation  of  the  part  and  compression  of  the  wound  and  main 
artery  by  compresses  and  bandages ;  but  the  second  actual  outbreak 
of  liemorrha)j:e  imperatively  calls  for  prompt  surgical  measures.  If 
healing  of  the  wound  is  still  quite  incomplete,  the  sutures  should  be 
withdrawn,  the  clots  turned  out  and  the  vessel  from  which  bleeding 
has  come  securely  ligated.  As  it  may  be  somewhat  difficult  to  deter- 
mine the  exact  source,  every  suspicious  jxtint  should  be  ligated.  If 
the  softened  or  sloughing  condition  of  the  wound  surfaces  prevents  sat- 
isfactory application  of  ligatures,  pressure  or  the  actual  cautery  may  be 
available. 

Opening  the  wound  is  the  proper  procedure  even  if  union  is  well 
advanced,  for  the  escaping  blood  has  usually  distended  the  wound 
cavity  before  the  existence  of  bleeding  has  been  detected  ;  and  by  his 
action,  moreover,  the  surgeon  obtains  the  most  accurate  information 
poasible  of  the  character  of  the  complication  with  which  be  has  to 
deal.  Acupressure  is  often  a  valuable  means  of  arresting  the  bleeding 
either  before  or  after  the  wound  is  reopened.     By  thrusting  the  pin 
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deeply  through  the  tissues  and  reinforcing  tlic  pressure  with  a  strong 
thread  wrapped  around  the  ends,  the  surgeon  is  enabled  to  compress 
partial  in  Avhich  one  or  more  bleeding  arteries  are  situated.  This 
manoeuvre  may  be  employed  to  avert  the  necessity  of  laying  open  tlie 
partially  cicatrized  wound,  or  to  secure  vessels  whose  patulous  mouths 
cannot  be  found  on  the  surface  of  the  wound  because  of  spontaneous 
cessation  of  bleeding. 

Instead  of  an  acupressure  pin  a  strong  ligaturc  may  be  carrieil 
through  the  tissues  by  means  of  a  long  needle  ;  by  tying  the  ends  of 
this  cord  together  constriction  may  be  effected  that  will  restrain 
hemorrhage,  but  it  must  not  be  sufficiently  great  to  cause  strangu- 
lation and  gangrene. 

The  elastic  bandage  applied  with  only  moderate  firmness  over  the 
wound  proves  at  times  a  valuable  aid  in  resisting  secondary  bleeiling. 

When  secondary  hemorrhage  ]>ersists  despite  the  diivct  treatment 
applied  at  the  seat  of  trouble,  it  is  proi>er  to  ligate  the  main  artery  in 
continuity,  as  is  done  in  dealing  with  aneurisms.  Such  ligation  should 
be  performed  as  near  the  seat  of  hemorrhage  as  |>ossil)le  unless  the  ana- 
tomical relations  of  the  regions  make  it  known  that  the  arterial  anas- 
tomosis will  soon  establish  such  a  collateral  circulation  that  hemor- 
rhage will  probably  recur  in  the  original  locality.  Then  it  becomes 
necessary  to  select  a  higher  iK)int  for  the  deligation.  In  secondary 
hemorrhage  of  the  pdm,  for  example,  it  is  usually  better  surgery  to 
ligate  the  brachial  artery  than  to  tie  at  the  wrist  the  radial  or  ulnar  or 
both  ;  this  is  a  fact  because  the  anastomosis  between  the  arteries  of  the 
forearm  is  so  free. 

Secondary  hemorrhage  may  suiwrvenc  aflcr  an  arterial  trunk  has 
been  tied  in  its  continuity  for  the  cure  of  aneurism  or  the  arrest  of 
hemorrhage  at  a  lower  point.  Here  the  first  step  is  to  apply  pressure 
to  the  seat  of  ligation  by  a  gniduated  compress  or  by  plugging  the 
wound.  If  this  fails  the  wound  must  be  oi>ened  and  a  ligature  a])plied 
at  each  side  of  the  orifice  in  the  vessel,  which  must  then  be  completely 
divided  between  the  ligatures,  if  the  original  injury  did  not  do  so,  in 
order  to  allow  retraction  and  contniction  of  its  walls.  In  the  event  of 
this  being  followed  by  recurreni'c  of  hemorrhage,  either  a  second 
deligation  in  continuity  at  a  higher  i>oint,  with  or  without  contempo- 
raneous ligation  of  one  or  more  anastomosing  branches,  or  amputation 
of  the  limb  must  be  pi*rformed. 

Grangrene  is  apt  to  occur  when  a  second  ligation  is  done  in  the 
lower  extremitv,  because  the  collateral  circulation  is  rarelv  sufficient 
to  maintain  the  vitality  of  the  distant  parts.  Hence,  some  high  au- 
thorities have  recommended  amputation  nither  than  second  ligations 
for  persistent  secondary  hemorrhages  under  such  circumstances. 

When  the  original  source  of  secondary  hemorrhagic  is  a  vessel 
near  the  aorta,  pressure  at  the  seat  of  bleeding  is  the  only  resource. 
Indeed,  pressure,  judiciously  api)lie<l  by  pads,  plugging  and  bags  of  shot, 
has  at  times  been  efficacious  when  ligation  above  the  seat  of  hemor- 
riiage  has  failed.     This  is  due  to  the  circumstance  that  the  esca}>e  of 

17 
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blood  comes  very  frequently  from  the  distal  portion  of  the  injured 
vessel,  to  which  the  anastomosing  branches  have  given  an  abundant 
blood-current. 

WOUNDS    OF   VEINS. 

The  discussion  of  hemorrhage  has  involved  some  ex)nsideration  of 
wounds  of  veins,  but  a  few  points  remain  that  deserve  more  extended 
attention.  The  dangers  from  wounded  veins  are  hemorrhage,  septi- 
caemia, diflFuse  phlebitis,  fat  embolism,  and  entrance  of  air  into  the 
heart. 

The  bleeding  from  large  venous  trunks  may  be  as  fatal  as  arterial 
hemorrhage,  but  that  from  small  veins  usually  stops  spontaneously 
unless  there  is  some  source  of  constriction  upon  the  cardiac  side  of  the 
wound.  Blood  flows  from  wounded  veins  in  a  dark  rapid  stream 
without  showing  the  pulsatile  action  of  the  heart ;  it  has,  however,  an 
increase  in  its  force  during  each  act  of  expiration,  if  the  seat  of  hemor- 
rhage is  near  the  trunk.  Pressure  made  on  the  cardiac  side  of  the 
wound  causes  an  increased  flow  of  blood.  This  may  be  of  diagnostic 
value  in  deep  wounds,  for  blood  from  arteries  may  be  dark  during 
anaesthesia  or  when  the  bleeding  comes  from  the  distal  end  of  a  divided 
artery  in  one  of  the  extremities. 

Subcutaneous  rupture  of  a  vein  from  violence  may  occur.  The  ex- 
travasation of  blood,  even  if  large,  is  usually  absorbed  in  a  few  days  or 
weeks  ;  but  it  may  cause  inflammation  leading  to  abscess,  if  pyogenic 
bacteria  gain  access  to  it,  or  become  encysted  in  a  fluid  state,  giving 
rise  to  a  fluctuating  tumor  called  hematoma.  Contusions  of  veins, 
as  of  arteries,  may  be  unaccompanied  by  symptoms  of  special  import 
until  secondary  hemorrhage  occurs  from  the  ulceration  or  sloughing  of 
the  injured  vessel  wall.  When  veins  are  completely  divided  slight 
contraction  and  retraction  of  the  coats  occur,  but  not  in  a.  sufficient 
degree  to  restrain  hemorrhage  from  the  larger  vessels. 

Incisions  and  punctures  of  veins,  when  not  fatal,  usually  heal  rapidly 
and  perfectly  by  first  intention,  leaving  no  scar  and  not  encroaching  on 
the  caliber  of  the  vessel.  Small  wounds  of  varicose  veins  of  the  larger 
trunks  may  prove  fatal  from  anaemia,  if  the  bleeding  is  not  arrested  by 
pressure  or  ligation.  Injurious  secondary  results  may  follow  venous 
bleeding  into  the  cavity  of  the  cranium,  thorax  or  abdomen.  Often 
this  is  the  chief  danger.  Wounds,  even  of  the  large  cerebral 
fiinuses,  are  not  of  very  grave  prognosis,  if  the  blood  is  given  full  op- 
portunity to  escape,  for  moderate  pressure  arrests  the  hemorrhage  in 
these  venous  channels  of  slow  current. 

AVounds  of  small  or  moderate  size  veins  require  little  special  treat- 
ment Elevation  of  the  j)art,  removal  of  all  constriction  of  clothing 
on  the  cardiac  side  of  the  injury  and  slight  pressure  by  a  compress 
and  bandage  are  sufficient.  In  three  or  four  days  cicatrization  occurs. 
Large  veins  rec^uire  ligation.  Styptics  should  never  be  employed, 
A  catgut  ligature  may  be  applied  below  and  another  above  the  wound, 
if  the  vein  is  not  completely  divided ;  or  the  wound  may  be  closed  by 
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"fine  catgut  sutures  or  by  lateral  ligation.     By  lateral  Iigati(»n  is  meant 
tving  the  portion  of  the  wall  of  the  vein  ininieiliately  surrounding  the 
wound.     This  is  readily  done  in  large  veins  by  grasping  the  flawid 
4X>ats  of  the  vessel  ^nth  foreeps  or  tenaculum  and  tying  the  lig:iture 
Around  the  tissue  so  seized.     Lateral  ligature  and  suture  do  not  en- 
tirely destroy  the  continuity  of  the  vessel  as  does  circular  ligation 
above  and  below  the  wound.     The  method  of  repair  after  circular  li- 
gation of  veins  is  similar  to  that  which  obtains  in  arterial  ligation. 
The  ligature  does  not,  however,  cut  the  internal  and  middle  coats  of 
the  vein,  but  merely  comigjites  them  ;  or,  at  most,  divides  only  the 
inner  layer  of  the  middle  tunic.     Coagulation  then  occurs  at  the  distal 
«ide  of  the  ligature,  and   inflanimator}-  changes   ensue  which    per- 
manently seal  the  vessel.     In  some  cases  the  bleeding  may  be  satisfac- 
torily controlled  by  seizing  the  wounded  iK)rtion  with  hemostatic  for- 
■oepsy  so  placed  as  to  close*  the  oi^ening,  and  leaving  them  hanging  in 
position  for  twenty-four  or  forty-eight  hours. 

Septicemia  is  ver}'  apt  to  follow  venous  wounds,  if  the  o|H?n  vein  or 
ainus  is  surrounded  by  unhealthy  pus ;  hence  asepsis  is  of  supreme  im- 
portance in  treating  wounds  in  which  large  veins  are  openeil.  I^iga- 
tion  by  closing  the  open  orifices  tends  to  prevent  such  septic  infection, 
and  is,  therefore,  at  times  advisable  in  major  operations,  when  sepsis 
cannot  be  prevented,  even  when  there  is  no  liability  to  venous 
hemorrhage.     Fat  embolism  may  occur  through  wounds  of  veins. 

When  the  large  veins  of  the  extrt»mities,  sucli  as  the  femoral  or 
axillary,  are  wounded,  ligation  of  the  accompanying  artery  also  may, 
according  to  some  authorities,  be  proper  and  judicious  after  ligation  of 
the  vein.  The  flow  of  blood  to  the  limb  is  thus  diminished  ;  venous 
congestion  of  the  tissues  is  thereby  prevented,  because  the  equilibrium 
in  the  capillaries  is  less  disturbecl ;  and  the  jwssibility  of  gjingrene  is 
probably  less.  Further  evidence  of  the  advisability  of  such  sinud- 
taneous  ligation  of  veins  and  arteries  is  dcsinil)le.  Its  i)r(>priety  in 
the  upper  extremity  is  doubtful,  though  it  has  a  probable  value  in 
wonnds  of  the  femoral  vein. 

Trephining  may  be  required  after  wounds  of  the  sinuses  of  the  dura 
mater  to  allow  the  removal  of  clots  cruising  coni]>i'ession  of  the  brain. 
Moderate  pressure  upon  the  injured  venous  channel  with  aseptic  gauze 
will  control  hemorrhage.  Hemostiitic  preparations  of  iron  or  other 
styptics  should  not  be  em])loyed. 

If  from  any  cause  the  wound  in  a  vein  is  kei)t  widely  (qxMi  during 
violent  inspirator}"  efforts,  air  may  Vm  sucked  into  the  venous  circula- 
tion and  be  carried  to  the  right  heart.  ThLs  dangerous  acci<lent  is  es- 
pecially liable  to  occur  during  operations  in  the  vicinity  of  tlu^  inter- 
nal jngular,  subclavian,  innominate  and  axillary  veins ;  though  it  has 
heen  stated  that  it  may  hapi)en  in  veins  of  smaller  calibre  and  iu  those 
aitnated  further  from  the  heart.  The  manner  in  which  wounded  veins 
ordinarily  become  colla])sed  during  inspiration  usually  prevents  the 
entrance  of  air ;  hence  it  is  only  when  some  cause  holds  the  li])s  of  the 
iroond  apart  that  sucking  air  into  the  veins  is  possible.     This  may  be 
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due  to  inflammatory  thickening  of  the  walls  converting  the  vein  inta 
a  tube,  the  so-called  canalization  of  the  veins ;  to  the  vessel  being  im- 
bedded in  hardened  tissue  or  in  the  substance  of  tumors,  which  pre- 
vents collapse ;  or  to  the  efforts  of  the  surgeoii  who,  in  attempting  ta 
enucleate  a  tumor  or  foreign  body,  pulls  the  walls  of  the  vein  apart  at 
the  time  of  a  deep  inspiration.  The  accident  is  less  common  since  the 
introduction  of  anaesthesia,  because  there  are  less  struggling  and  gasp- 
ing on  the  part  of  the  patient  and  more  deliberation  exercised  by  the 
surgeon.  It  is  possible,  however,  that  some  of  the  deaths  attributed 
to  anaesthesia  may  be  cases  of  air  in  the  veins. 

The  symptoms  of  entrance  of  air  into  the  veins  are  marked.  Dur- 
ing the  progress  of  an  operation  a  sudden  sucking  sound  is  heard  ; 
frothy  blood  is,  perhaps,  observed  in  the  wound,  the  pulse  fails,  the 
heart  beats  irregularly  and  feebly,  respiration  is  oppressed,  and  syn- 
cope or,  perhaps,  convulsion  occurs.  If  the  amount  of  air  drawn  in 
is  small,  recovery  gradually  takes  place ;  if  the  quantity  is  considera- 
ble, coma  and  death  supervene.  The  fatal  issue  may  be  immediate,, 
but  usually  is  postponed  for  a  period  varying  from  a  few  minutes  ta 
an  hour.  In  cases  that  recover  transitory  paresis  has  been  observed^ 
Secondary  pneumonia  has  proved  fatal  in  others. 

Occasionally  a  sound  similar  to  that  produced  by  air  entering  the 
veins  occurs  when  the  deep  fascia  of  the  neck  is  incised. 

The  pathology  of  the  symptoms  induced  by  air  in  the  veins  is  not 
understood.  It  is  probable  that  the  air,  causing  a  frothy  condition  of 
the  blood  in  the  right  auricle  and  ventricle,  prevents  proper  action  of 
the  valves  and  interferes  with  the  blood  transfer  in  the  pulmonary  cir- 
culation. Ansemia  of  the  brain  and  other  nerve  centers  is  thus  in- 
duced. 

This  serious  complication  of  operative  surgery,  which  is  surely  quite 
rare,  is  to  be  prevented  by  securing  regular  and  quiet  respiration  dur- 
ing anaesthesia,  by  tearing  the  tissues  in  the  vicinity  of  large  vein* 
apart  with  fingers  and  dull  instruments,  instead  of  using  the  knife,, 
and  by  avoiding  any  posture  or  traction  that  tends  to  keep  venous 
wounds  gaping.  When  it  becomes  necessary  to  divide  a  large  vein 
the  surgeon  should  make  pressure  with  the  fingers  upon  the  vessel  at 
the  cardiac  side  of  the  proposed  wound.  This  should  be  done  also- 
when  firmly  attached  tumors  are  being  forcibly  enucleated.  It  has- 
been  proposed  to  bandage  the  chest  as  a  preliminary  measure  before 
operating  in  the  region  made  dangerous  by  the  situation  of  the  large 
venous  trunks.     Thus  unexpected  deep  inspiration  is  prevented. 

When  air  has  actually  been  sucked  into  the  veins,  prompt  treat- 
ment is  demanded.  The  vein  should  immediately  be  compressed  at 
the  cardiac  side  of  the  wound,  and  ligatures  should  then  be  applied  on 
both  sides  of  the  orifice.  The  patient's  head  should  be  lowered,  stim- 
ulants should  be  given,  and  artificial  respiration  instituted. 

Galvanism  of  the  chest  and  cardiac  region,  transfusion  of  saline  so- 
lution, tracheotomy,  venesection  and  pumping  the  air  from  the  veins 
or  even  from  the  heart  by  the  aspirator  have  been  proposed.     The 
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injection  of  warm  water  directly  into  the  heart-cavity  has  been  sug- 
gested. If  the  symptoms  depend  upon  failure  of  the  valve  action  bc- 
<»use  of  absence  of  fluid  in  the  heart,  this  may  perhaps  be  a  rational 
therapeutic  measure. 

It  is  probable  that  the  dangers  of  air  in  the  veins  and  heart  have 
been  overestimated.  It  lias  been  suggested  that  some  cases  of  death 
supposed,  from  port-niortem  examination,  to  have  been  due  to  air 
embolism  may  have  been  the  result  of  infection  with  the  bacillus  aero- 
genes  capsulatus.  This  organism  causes  a  rapid  development  of  gas  in 
the  tissues. 

DISEASES  OF  THE  VEINS. 

Tnflammation  of  the  WaJls  of  Veins  or  Phlebitis. 


. — Xon-traumatic  phlebitis  is  quite  rare,  but  occasionally 
occurs  in  the  course  of  fevers,  or  as  the  consequeuce  of  syphilis,  gout,  and 
varicose  veins,  and  possibly  of  exposure  to  cold.  This  form  of  veuous 
inflammation  is  more  apt  to  be  located  in  the  veius  of  the  lower 
extremity  than  elsewhere,  and  does  not  otlen  assume  the  dangerous 
characteristics  that  usually  belong  to  traumatic  phlebitis,  because  trau- 
matic phlebitis  is  often  septic.  Traumatic  iuflamniation  follows  cou- 
tusinn,  rupture  or  incision  of  the  venoas  walls,  and  may  also  be  due 
to  violent  muscular  contraction  and  pressure.  Uterine  phlebitis  after 
parturition  is  a  phlebitis  possibly  due  to  the  cause  last  mentioned,  but 
probably  a  result  of  microbic  infection.  Inflammation  of  the  tissues 
around  a  vein  may  cause  phlebitis,  which  is  then  to  be  considered  a 
phlebitis  secondary  to  peri-phlebitis.  Traumatic  inflammation  of  veins 
if  aseptic  is  usually  a  localized  affection  of  slight  gravity.  If,  however, 
septic  changes  occur  in  the  wound,  especially  it  would  seem  when  the 
orifices  of  the  divideil  veins  remain  open,  a  diffiise  or  suppurative 
phlebitis  of  a  most  dangerous  character  may  arise.  Operation  wounds 
of  veins  are  usually  of  slight  gravity,  because  the  consequent  phlebitis 
is  an  uncomplicated  and  localized  aseptic  inflammation. 

Pathology. — Coagulation  of  blood  in  the  living  veins,  technically 
called  thrombosis,  is  always  an  accompaniment  of  phlebitis.  This 
clotting  may  be  the  cause  of  the  inflammation.  Such  is  the  case  at 
times  in  the  phlebitis  secondary  to  varicose  veins.  Here  the  over- 
stretched venous  walls,  with  imperfectly-acting  valves,  allow  retartla- 
tion  of  the  blood-current,  and  the  consequent  thrombosis  st»ts  uj)  inflam- 
mation of  the  vascular  tunics.  On  the  other  hand,  thnjmbosismay  l)e 
the  result  of  inflammation,  as  is  usually  the  case  in  traumatic  phlebitis, 
Fysemia  occurs  as  the  result  of  a  purulent  thromho-phlebitis. 

The  pathological  changes  of  phlebitis  <K'cur  princi])ally  in  the  outer 
and  middle  coats,  which  in  veins,  indeed,  are  scarcely  to  be  consi<lered 
as  two  distinct  tunics.  ITvpiMUMnia  of  these  coats  and  infiltration  of 
the  spaces  between  their  vessels  with  cells  and  serum  are  observed. 
These  changes  necessiirily  induce  swelling,  thickening  and  loss  of  flexi- 
bility of  the  walls,  which  mtiy  remain  patulous  when  divided.     The 
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internal  coat  becomes  cloudy,  fissured  and  shreddy,  and  may  be  separ- 
ated from  its  neighboring  tunic  by  the  disintegrating  influences  of  in- 
flammation. At  the  seat  of  inflammation  coagulation  takes  place 
within  tlie  vein  at  an  early  stage  of  the  phlebitis.  If  the  clot  is  aseptic 
and  remains  so,  the  inflammatory  process  is  localized.  The  vein  may 
then  be  converted  into  an  impervious  fibrocellular  cord,  as  occurs  after 
arterial  ligation.  If  the  coagulum  adheres  to  only  one  side  of  the  vein, 
however,  partial  circulation  may  finally  be  established  through  the 
vessel ;  or,  if  complete  removal  of  the  clot  by  absorption  occurs,  the 
calibre  of  the  vein  may  be  perfectly  restored. 

The  occurrence  of  suppurative  and  gangrenous  inflammation  of  veins 
leads  to  disintegration  or  yellow  softening  of  the  clot  and  the  dangerous 
septic  elements  are  admitted  into  the  general  circulation.  As  a  result, 
portions  of  the  coagulum  are  worked  loose  and  carried  to  the  right 
heart  and  thence  into  distant  arteries.  Such  plugs  or  emboli  produce 
infarctions  and  abscesses,  and  because  of  an  infective  nature  lead  to 
pyjemic  symptoms  and  death.  It  is  for  this  reason  that  phlebitis,  in 
broken  down  subjects  x>r  in  those  suflering  from  infected  wounds,  is 
regarded  as  a  disease  of  grave  prognosis. 

SjrmptoiiLS. — Inflammation  of  a  subcutaneous  vein  gives  rise  in  the 
course  of  the  vessel  to  a  hard  painful  cord,  which  is  accompanied  by 
some  swelling  and  a  distinct  dusky  red  or  copper  color  line  upon  the 
overlying  skin.  This  hard  line  often  has  a  knotted  appearance  at 
the  situation  of  the  valves  of  the  diseased  vein.  Coagulation  in  the 
vessel  impedes  venous  return  from  the  distal  part  of  the  limb  and 
causes  oedema,  which  may  be  further  increased  by  actual  inflammation 
of  the  general  connective  tissue  of  the  extremity.  In  the  latter  event> 
there  is  more  induration  than  in  simple  oedema  from  circulatory  ob- 
struction. Stiffness  of  the  limb  affected  with  phlebitis  and  pain,  often 
of  a  character  resembling  neuralgia,  are  present.  Phlebitis,  when  not 
localized,  usually  extends  in  the  direction  of  the  heart.  When  the 
deep  veins  only  are  inflamed  the  vessels  are  not  mapped  out  by  the 
subcutaneous  rigid  cords  that  serve  to  distinguish  superficial  phlebitis, 
neither  are  the  dusky  red  lines  seen  ;  but  the  painful  stiffness  and  oedema 
are  perhaps  the  only  indications  of  inflammation.  The  diagnosis  is 
consequently  sometimes  difficult. 

The  constitutional  symptoms  are  slight  in  localized  aseptic  venous 
inflammation  ;  but  when  the  disease  is  more  extensive,  febrile  move- 
ment is  present.  In  the  event  of  septic  infection  occurring,  chills,, 
sweats,  high  temperature,  a  rapid  thready  pulse  and  delirium  are  to- 
be  expected.  Under  such  circumstances  embolic  abscesses  and  death 
from  pysemic  symptoms  may  readily  supervene.  Embolic  abscess  of 
the  liver  may  thus  occur  in  portal  phlebitis.  A  close  connection  exists 
between  rapidly  spreading  phlebitis,  with  its  ulceration  and  gangrene 
of  venous  walls,  and  diffuse  cellulitis  and  erj^sipelas.  They  all  tend 
to  destroy  life  by  the  induction  of  septicsemic  processes  ;  and  are  due 
to  mycotic  infection.  Aseptic  phlebitis  is,  even  when  extensive,  of 
favorable  prognosis.     Septic  phlebitis  is  a  very  fatal  disease. 
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Phlebitis  is  to  be  distinpiislu^l  from  inflammation  of  the  lymphatic 
vessels,  or  lymphangitis,  by  the  al)scnce  of  ^huxhihir  involvement  and 
by  the  darker  red  of  the  entaueons  line  indicating  the  course  of  the 
afFectcd  vessels.  Neuralgia  and  neuritis  are  unac<'omi)anicd  by  the 
oedema  which  almost  invariably  attends  phlebitis. 

Treatment. — Phlebitis  is  to  l)e  treate<l  by  absolute  rest  of  the  part 
affected,  and  by  the  avoidance  of  all  causes  that  might  favor  the  separa- 
tion or  disintegration  of  the  intravascular  coagulum.  Pyogenic  and 
putrefactive  infection  must  Ik?  rigidly  averted.  Slight  elevation  of  the 
limbs  to  favor  the  return  circuhition  is  judi(dous  and  lessens  pain» 
Leeching,  lead  water  and  laudanum,  mercurial  ointment,  ichthyol,  evap- 
orating lotions,  fomentations  of  various  kinds,  and  tincture  of  iodine 
have  been  found  useful  as  loc^d  measures.  Quinine,  iron,  and  rest  in 
bed  are  essential  in  cases  of  even  moderate  severitv. 

When  inflammation  is  spreading  rapidly  up  the  vein,  the  treatoient 
should  consist  of  prompt  compression  of  the  vein  above  and  below  the 
seat  of  thrombophlebitis,  tbllowed  by  incrision  of  the  vein  walls,  re- 
moval of  clots  and  disinfection. 

If  suppuration,  great  uKlema  and  diffuse  cellular  inflammation 
arise,  free  incisions  |)arallel  to  the  vinns  and  into  the  thrombosed 
veins  should  be  made.  This  procedure  should  be  followed  by  thor- 
ough antiseptic  irrigation  and  drainage.  In  these  cases  the  constitu- 
tional treatment  is  that  of  septicaemia  and  pyaemia. 

To  remove  the  swelling  and  hasten  the  absorption  of  inflammatory 
deposits,  due  to  phlebitis  of  a  chronic  ty|K^,  elevation,  friction,  massage, 
and  pressure  by  the  elastic  bandage  should  be  employeil. 

Hypertrophy  and  Varicosity  of  Vein?. 

Definition. — When  an  abnormal  quantity  of  blood  is  constantly 
carried  by  a  vein,  the  vessel  becomes  enlarged  in  caliber  and  thick- 
ened in  its  coats.  This  constitutes  hypertrophy  of  veins  ;  and  is  secUy 
for  example,  when  obstruction  of  a  vena  cava  causes  enlargement  of 
the  external  epigastric  vein  and  the  veins  of  the  anterior  walls  of  the 
chest,  and  in  other  instances  of  unusual  development  of  the  (collateral 
venons  circulation.  Xo  treatment  is  required,  for  the  condition  is  a 
compensatory  one.  When  the  amount  of  blood  in  a  vein  is  dimin- 
ished, as  happens  after  amputations,  venous  atrophy  results. 

Varicose  veins  are  veins  which,  on  account  of  diseases  of  the  walls, 
have  become  enlarged  and  more  or  less  irregularly  dilated  and  thinned, 
and  in  which  the  bloocl  current  is  abnormally  retarded.  Varix,  or 
varicose  vein,  is,  therefore,  a  condition  that  should  be  distinguished 
from  hypertrophy  of  veins.  Varicocele  and  internal  hemorrhoids  are 
instances  of  varix  in  special  localities. 

Pathology. — ^^^aricosity  is  most  fre([uently  met  with  in  the  veins  of 
the  leg,  spermatic  cord  and  rtvtum  ;  though  the  con<lition  may  arise 
in  any  location,  even,  it  is  stated,  in  the  veins  of  osseous  tissue.  The 
long  saphenous  vein  is  very  frequently  affected.     The  condition  is  prob- 
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ably  due  to  a  paresis  of  the  muscular  tissue  of  the  vessel  wall  depending 
upon  degeneration  of  muscular  fiber  or  imperfect  innervation.  Any 
impediment  of  the  blood  current  acts  as  a  predisposing  cause  of  vari- 
cose veins  by  increasing  the  intravenous  hydrostatic  pressure.  Hence 
gravity  has  long  been  regarded  as  a  prominent  factor  in  the  production 
of  varix. 

Heredity,  debility,  continued  standing,  the  wearing  of  tight  garters, 
and  many  other  factors  have  been  accused  as  causes  of  varicose  veins  ; 
but  there  must  be  some  as  yet  unknown  influence  that  determines  the 
occurrence  of  this  pathological  venous  lesion. 

The  pathological  changes  found  in  varix  are  dilatation,  increased 
length  and  tortuosity,  hyperplasia  of  connective  and  other  tissues 
causing  irregular  thickening  of  the  venous  walls,  incompetent  valves 
due  to  partial  destruction  of  the  leaflets  or  to  the  impossibility  of  con- 
tact resulting  from  the  increased  caliber  of  the  vessel,  and  sacculation 
similar  in  ap]>earance  to  the  pouched  condition  of  the  colon.  The  ir- 
regular dilatations,  causing  sacculation,  are  especially  prominent  at 
points  where  two  veins  unite.  The  wall  in  such  pouches  is  exceedingly 
attenuated.  Chronic  inflammatory  changes  are  apt  to  arise  in  the  tis- 
sues surrounding  varicose  veins,  causing  oedema,  obstinate  ulcers  and 
even  a  condition  resembling  Arabian  elephantiasis. 

Coagulation  may  occur  within  varicose  veins,  and  thus  induce  in- 
flammation or  occlusion  and  partial  cure.  Suppuration  may  occur 
from  infection  with  pus  germs.  Calcareous  degeneration  of  the  clot 
sometimes  takes  place,  and  concretions,  called  vein-stones,  or  phlebo- 
liths,  remain.  These  may  be  either  free  or  adherent  to  the  wall  of 
the  vein.  They  are  also,  however,  found  in  veins  not  varicose,  and  are 
especially  liable  to  occur  in  the  veins  of  the  pelvis.  It  is  believed 
that  these  pelvic  phleboliths  may  also  be  formed  outside  of  the  vessel 
and  subsequently  penetrate  the  venous  walls. 

Sjrniptoms. — The  symptoms  of  varix  are  dull  pain,  a  sensation  of 
weight  or  fulness,  numbness,  and  perhaps  some  impairment  of  power. 
Inspection  shows  a  characteristic,  bluish,  knotted,  soft  tumor,  in  which 
the  dilated  and  tortuous  veins  can  readily  be  recognized*  Oedema, 
induration,  eczema,  and  chronic  ulceration  of  the  skin  are  frequently 
present  in  varix  of  the  leg  of  long  standing.  It  is  probable  that  the 
deep  veins  are  affected  about  as  frequently  as  the  subcutaneous,  but 
when  the  affection  pertains  only  to  the  former  the  diagnosis  is  diffi- 
cult. Gay  thinks  muscular  cramps  indicative  of  deep  varix.  Slight 
local  varicosities  of  the  cutaneous  capillary  veins  are  quite  common  in 
women,  giving  rise  to  an  arborescent  appearance  of  the  skin  without 
swelling  or  other  symptom. 

Profuse  bleeding  may  supervene  from  perforation  of  a  varix  by 
ulceration.  It  is  improper  to  say  that  the  varicose  vein  bursts,  since 
the  ulcerative  ])rocess  begins  externally.  The  copious  hemorrhage 
probably  comes  frojn  the  cardiac  portion  of  the  vein,  which  is  dis- 
tended with  blood  and  furnished  with  diseased  valves  incompetent  to 
resist  the  backward  current.     Moderate  pressure  with  a  finger  or  com- 
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press  will  oontn>l  the  Weotlinjr.  which,  if  not  am^stinl,  may  pn>vo  fatal. 

Phlebitis,  with  its  charaoteri<iic  thnmilH^sis,  may  Ih>  dovolo|HHl  in 
varicose  veins  without  any  imperial  assignable  oauso. 

Treatment. — ^The  disitrfss  produoetl  by  tho  oxistomv  of  variivso 
veins  can  be  greatly  palliate«l  by  such  artiAcial  siip{vtri  as  is  obtaimxl 
by  covering  the  limb  with  elastic  wobbinsr,  or  a  nibl>or  Inimlagw  a|>- 
plied  smoothly  and  with  very  moderate  pressure.  To  pri'vcnt  cutam^ 
ous  irritation  from  retention  of  sei^retion  it  mav  Iv  niHx^ss;irv  to  iwcr 
the  skin  with  a  soft  piece  of  c«>tton  or  linen  cUnh,  Ivforo  applyiuff  the 
rubber  bandage.  If  ulceration  exists,  ointments  or  solutions  can  1h» 
thus  applied  before  the  Imndage  is  adjusted.  A  silii^itc  of  so<Iium 
case,  such  as  is  used  in  treating  partially  united  fractures,  maki's  a 
convenient  support  for  varicose  veins  of  the  leg.  Thcst*  apj>liani*cs  for 
pressure  should  be  removtHl  at  night  only  after  the  i>aticnt  has  as- 
sumed the  recumbent  posture.  Elevation  of  the  leg  while  kci^ping  the 
patient  in  bed  and  pressure  of  this  sort  will  greatly  hasten  the  cun»  of 
ecsema  and  ulcers  complicating  varicose  veins  of  the  lower  limits. 

The  radical  treatment  of  varicose  veins  ci^nsists  in  the  removal  of 
the  vein  or  the  occlusion  of  the  caliber  of  the  vesst^l ;  in  other  wonls, 
obliteration  of  the  vein  at  the  jx)int  oiwrated  u|x>n,  thus  ci^mjH»lling 
anastomosiner  veins  to  carrv  on  the  circulation.  The  symptoms  of 
varix  are  removed  at  the  jxnnts  of  oiwration,  antl  much  relief  may 
thus  be  afforded  the  patient ;  but  the  condition  is  often  substniuently 
developed  in  the  adjacent  veins,  either  suiHTficial  or  tUM»p.  Antisci>tic 
surgery  renders  these  operations  trivial. 

The  most  approved  methods  are  sul)cutane4ms  ligation,  and  ex- 
cision. Subcutaneous  ligation  is  effected  by  carrying  a  catgut  liga- 
ture beneath  the  dilated  veins  by  means  of  a  straight  neeiUe,  which  is 
then  reentered  at  the  j)oint  of  exit  and  thrust  in  front  of  the  vein  un- 

Fio.  101. 
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Diaijrrani  uf  su)H'iituiit'*iiM  li^utimi  of  \ari<'<iHu  v<'iiii. 

til  it  emerges  at  the  first  puncture.  Withdrawal  of  the  ihmkIIo  through 
this  original  opening  causes  tho  vein  to  Ik?  snbcntnneously  nicirrli'd  by 
a  loop  of  catgut.  The  lig:iture  is  then  drawn  lightly  around  tli<* 
vein  and  the  ends  tied.     The  coats  of  the  V(?in  are  thus  brought  iiit(» 
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apposition,  and  internal  coagulation,  with  consequent  local  plastic  in- 
flammation and  occlusion,  results  at  as  many  points  as  the  surgeon  has 
ligated.  The  catgut  ligatures  become  absorbed  and  need  no  attention. 
The  veins  should  be  ligated  at  numerous  points,  and  care  should  be 
taken  to  avoid  transfixing  the  vessel  with  the  needle.  It  is  well  to 
have  the  limb  dependent,  so  that  the  vein  may  be  distended  to  its  fullest 
capacity  and  to  insert  the  ligature  nearest  the  heart  first. 

Excision  of  about  two  inches  of  the  vein  through  an  ordinary 
cutaneous  incision  is  a  successful  method.  Bleeding  may  be  prevented 
by  temporary  acupressure  above  and  below  the  point  of  excision.  The 
divided  veins  are  tied  after  the  dilated  portions  have  been  removed. 
It  must  be  done  aseptically.  After  any  of  these  methods  of  operating 
a  bandage  should  be  applied  to  the  limb  and  the  patient  kept  in  bed. 
Elastic  stockings  or  rubber  bandages  should  be  worn  afi^r  the  patient 
assumes  the  erect  posture. 

Patients  with  varicose  veins,  if  debilitated,  should  be  treated  with 
tonics  and  made  to  refrain  from  occupations  that  require  standing  or 
other  positions  favoring  venous  stasis.  If  hemorrhage  occurs  from  a 
varix,  elevation  and  compreasion  at  the  point  of  ulceration  will  arrest  it. 

DISEASES    OF   LYMPHATICS. 

Wounds  of  Ljrmpliatics. 

The  lymphatic  vessels,  which  in  their  universal  distribution  exceed 
in  number  the  blood  vessels,  are  injured  in  all  wounds.  Lymph  escapes 
from  the  severed  vessels,  but  is  mixed  with  blood  and  demands  no 
especial  notice.  It  is  only  when  the  thoracic  duct,  a  large  lymphatic 
trunk  or  a  varicose  lymphatic  vessel  is  wounded  that  the  escape  of 
lymph  is  dignified  by  the  name  of  lymphorrhagia.  The  fluid  thus 
discharged  is  at  times  transparent,  at  other  times  milky  in  appearance, 
and  may  continue  to  flow  for  an  indefinite  time,  if  a  fistula  becomes 
established  at  the  seat  of  injury.  When  a  lymphatic  vessel  becomes 
occluded  from  pressure  of  a  tumor  or  from  disease,  collateral  lymphatic 
circulation  is  established,  just  as  happens  in  veins.  The  lymphatic  ves- 
sels and  their  valves  much  resemble  veins  as  well  in  function  as  in  his- 
tology. Lympliorrhagia  is  to  be  treated  by  pressure  applied  to  the  distal 
portion  of  the  vessel,  and  lymphatic  fistulas  by  compression  and  cauter- 
ization. Wounds  of  the  thoracic  duct  and  other  large  lymph  channels 
should  be  treated  by  lateral  ligature,  suture  and  compression,  exactly  in 
the  same  manner  as  wounds  of  veins.  The  importance  of  the  thoracic 
duct  as  a  route  for  the  chyle  should  prohibit  its  obliteration  by  suture 
or  ligation.  Incision  of  lymphatic  glands  is  said  to  have  been  followed 
by  lymphatic  fistulas. 

Inflammation  of  Ljrmphatic  Vessels  or  Ljrmphang^tis. 

Pathology. — Lyrtiphangitis,  or  angeioleucitis,  is  generally  the  re- 
sult of  traumatic  infection.     It  should  be  remembered  that,  though 
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traumatic  in  origin,  it  may  first  appear  at  a  distance  from  the  wound. 
Simple  lymphangitis  is  mucli  les^s  dangerous  than  the  septic  form^ 
which  freqaently  has  a  fatal  issue. 

The  pathological  changes  are  similar  to  those  found  in  phlebitis. 
The  lymph  loses  its  transparency,  Iwcomes  opa([ue,  and  forms  thrombi 
or  clots  of  a  pinkish  color  in  the  vicinity  of  the  valves.  These  clots, 
by  adhering  to  the  vessel  wall  may  cause  occlusion  or  they  may 
break  down  into  pus.  Thickening,  opacity  and  dilatation  of  the 
walls  of  the  lymphatic  vessels  occur  and  the  internal  tunic  becomes 
uneven.  If  occlusion  is  i)ro<luced,  the  ducts  anastomosing  with  the 
obliterated  vessel  soon  become  distended  and  carry  on  the  circulation 
of  lymph.  The  connective  tissue  about  the  inflamed  absorbents  be- 
comes infiltrated  with  hnrnph  cells  escaping  from  the  vessels  and  ])e- 
ripheml  oedema  is  induced  by  obstruction  of  the  lymph  current  due 
to  the  internal  thrombosis. 

The  infiltrated  structures  may  be  relieved  of  this  inundation  by  ab- 
sorptive processes,  may  suppurate,  or  may  Wcome  indurated  and  hy- 
pertrophied.  It  is  probable  that  occlusion  of  lymphatic  vessels  from 
repeated  lymphangitis,  occurring  in  connec'tion  with  cutaneous  changes, 
is  a  factor  in  the  causation  of  certain  cases  of  Arabian  elephantiasis. 
Cellulitis  and  artliritis  may  be  secondary  to  lymj)hangitis  and  even 
go  on  to  suppuration. 

Symptoms. — Inflammation  of  the  flne  capillary  absorbent  vessels, 
which  form  an  anastomosing  network,  is  calle<l  reticular  lymphangitis, 
while  inflammation  of  the  larger  ducts  is  termed  tubular  lymphangitis. 
Reticular  lymphangitis  occurs  in  patches  and  may  or  may  not  be  asso- 
ciated with  mflammation  of  neighboring  ducts  of  larger  calil>er.  The 
adjacent  lymph  nodes,  however,  are  nearly  always  involved.  The 
patches  are  hot,  red,  painful  and  surrounded  by  slight  oKlema,  and 
may  go  on  to  suppuration.  Slight  wounds,  such  as  needle  ])ricks  at 
the  end  of  the  finger,  when  infected  and  fre<[uent  contact  with  sep- 
tic tissues,  even  without  breach  of  surface,  may  give  rise  to  reticular 
lymphangitis  which  is  manifesttnl  by  multiple  spots  of  inflammation 
successively  extending  up  the  limb.  Certain  fonns  of  felon  are  in- 
stances of  lymphangitis,  and  the  skin  disease  called  erythema  noilo- 
snm  is  believed  by  some  authorities  to  be  a  reticular  lymphangitis, 
with  lymphatic  oedema. 

Tubular  lymphangitis,  when  affecting  the  superficial  vessels,  is  mani- 
fested by  the  appearance  of  vivid  red  cutaneous  lines  running  from  the 
primary  lesion  toward  the  heart.  These  lines  mark  the  center  of  the 
inflamed  ducts  which,  by  palpation,  can  be  felt  as  hard  threads.  There 
may  be  only  slight  tenderness  along  these  re<l  streaks,  which  by  coales- 
cence may  make  bands  nearly  an  inch  wide,  but  usually  ]>ain  is  marked 
and  swelling  of  the  limb  obs<»rvable.  The  nearest  lymphatic  nodes  soon 
become  swollen  and  painful.  Subsequently  a  s(*con(l  grou|)  of  more 
distant  nodes  may  be  similarly  involved,  though  thei-e  need  not  be  any 
Duurked  evidence  of  inflammation  of  the  lymphatic  vessels  connecting 
the  two  swellings.     Kesolution  may  occur  in  a   week  or  ten   days, 


268        DISEASES  AND  INJURIES  OF  THE  BLOOD   VESSELS, 

though  suppurative  inflammation  of  the  lymphatic  glands  or  of  the 
vessels  is  not  unusual.  Glandular  implication  is  almost  never  absent 
in  lymphangitis.  It  is  stated,  however,  that  m  septic  inflammation  of 
the  articular  lymphatics  such  involvement  may  at  times  be  wanting 
even  when  the  synovial  lymphatic  structures  show  suppurative  proc- 
esses of  great  severity.  The  glandular  inflammation,  or  lymphade- 
nitis, results  from  the  arrest  of  the  causative  bacteria  in  the  sieve 
like  structure  of  the  nodes.  When  the  deep  lymphatics  alone  are 
inflamed  the  cutaneous  redness  is  absent  and  the  symptoms  are  ob- 
scure. Glandular  implication  is  the  only  symptom  which  enables  a 
diagnosis  from  cellulitis  to  be  made. 

In  septic  lymphangitis  the  constitutional  symptoms  are  rigors,  high 
temperature  and  other  febrile  manifestations,  accompanied  by  great 
prostration,  delirium  and  typical  asthenic  symptoms. 

Violent  lymphangitis  is  developed  not  infrequently  in  connection 
with  dissection  wounds,  snake-bites,  erysipelas,  diphtheria,  tj^jihus  and 
typhoid  fevers  and  the  puerperal  condition.  Uterine  lymphangitis  of 
s.  septic  character,  which  may  follow  labor  even  when  no  injury  to 
mucous  membrane  has  been  inflicted,  is  very  prone  to  cause  difliise 
peritonitis,  and  is  usually  fatal.  Patients  in  enfeebled  health  are  more 
prone  to  septic  lymphatic  inflammation  than  those  of  greater  resistive 
power.  This  form  of  lymphangitis  may  run  an  acute  or  a  chronic 
course  and  is  the  forerunner  of  general  septicsemic  symptoms. 

Lymphangitis  is  to  be  diagnosticated  from  phlebitis  by  the  higher 
febrile  temperature  of  the  former,  the  more  vivid  red  of  the  cutaneous 
lines  and  the  associated  glandular  inflammation.  In  erysipelas  the 
discoloration  of  skin  is  more  diflused  than  in  inflammation  of  the  ab- 
sorbent vessels. 

Treatment. — The  treatment  of  lymphangitis  is  very  similar  to  that 
adapted  to  phlebitis.  Septic  infection  is  to  be  prevented  by  cleaning 
and  thoroughly  disinfecting  wounds  at  the  time  of  their  reception. 
On  the  appearance  of  lymphatic  inflammation  the  wound  should  be 
laid  open  and  thoroughly  disinfected  with  strong  antiseptic  solutions 
(mercuric  chloride  1  :  300  or  1  :  500  or  carbolic  acid  1  :  10  or  1  :  20). 
If  the  existence  of  ])oisonous  inoculation  is  suspected  at  the  time,  as  is 
the  case  in  dissection  wounds,  suction  and  cauterization  should  be  em- 
ployed. Absolute  cleanliness  and  antiseptics  should  be  enforced  on 
the  part  of  those  examining  and  attending  puerperal  cases,  since  septic 
uterine  lymphangitis  is  almost  uniformly  fatal.  Local  applications 
may  be  made  along  the  course  of  the  inflamed  absorbent  vessels  when 
superficial.  Moist  antiseptic  dressings,  equal  parts  of  extract  of  bella- 
donna and  glycerin,  fomentations  containing  morphia  or  other  narcotics, 
mercurial  ointment  and  ichthyol  have  been  recommended  as  topical 
measures.  Penciling  with  nitrate  of  silver  and  wrapping  in  dry  cotton 
have  advocates^.  The  limb  should  be  kept  elevated  and  at  rest.  Free 
incisions  to  evacuate  pus  must  be  promptly  made.  Constitutional  reme- 
dies of  a  supportive  kind  are  always  judicious.  Quinine,  iron, 
morphia,  and  often  alcohol  are  the  drugs  to  be  used.     CEdema  remain- 


INFLAMMATION  OF  LYMPHATIC  NODES.  269 

ing  after  subsidence  of  the  acute  symptoms  is  to  be  treated  by 
pressure  with  the  elastic  baudage^  massage  and  passive  motion 
of  the  joints. 

TuflaTnTnation  of  Ljrmphatic  Nodes  or  Ljrmphadenitis. 

Pathology. — Inflammation  of  a  lymphatic  node,  called  lymphade- 
nitis or  simply  adenitis,  may  occur  witliout  tlie  existence  of  lymphan- 
^tis  ;  but  lymphangitis,  as  previously  stated,  rarely  occurs  without  an 
aoeomjxmying  Ijniiphadcnitis.  The  retentive  or  sieve-like  function  of 
the  lymphatic  nodes  is  the  cause  of  their  frequent  impliwition  scc(»ndarily 
to  inflammation  of  the  lymph  vessels.  All  material  conveyed  along 
any  of  these  ducts  is  compelled  to  pass  through  the  reticular  or  net-like 
structure  of  the  corresi^nding  nodes.  Here  pigments  from  tattooing, 
septic  particles,  whether  bacteria  or  emboli,  poison  from  syphilitic  or 
other  inoculated  wounds,  cells  from  malignant  growths,  pus  and 
abnormal  lymph  cells  are  filtered  out  of  the  retarded  lymph  current 
and  remain  to  choke  up  the  network  of  small  spaces  and  channels  of 
which  the  glands  are  in  large  part  formed.  When  these  filtered  out 
particles  cause  stasis  of  the  current,  coagulation  of  lymph  and  inflam- 
mation of  the  gland  structure,  lymphadenitis,  with  its  characteristic 
swelling,  hardness  and  tenderness  exists. 

Causes. — Lymphadenitis  then  may  be  caused  by  direct  irritation  or 
injury  to  the  gland  or  by  any  peripheral  lesion  or  absorption  that  sends 
irritating  sul>stances  to  the  gland.  Acute  lymphadenitis  is  usually 
septic;  chronic  lymphadenitis  is  usually  tubercular.  The  lymph 
vessels  between  the  j)eriphery  and  the  gland  may  be  free  from  involve- 
ment, even  though  they  have  carried  the  irritative  cause  in  the  lymph 
current  flowing  through  them.  Lymphadenitis  may  be  acute  or 
chronic,  and  is  due  to  infection  by  the  tubercle  bacillus,  pyogenic 
organisms  and  other  bacteria,  as  W(^ll  as  to  direct  injury.  The 
character  of  the  inflammation  depends  on  the  cause  and  the  constitu- 
tion of  the  patient. 

Bjrmptoms. — The  symptoms  of  acute  suppurative  lymphadenitis  are 
swelling  and  tenderness  of  the  gland,  lancinating  ])ain  increased  by 
motion,  and  fever.  The  connective  tissue  around  the  gland  lx?comes 
implicated  in  the  inflammatory  process,  the  overlying  skin  assumes  the 
appearance  of  inflammation  and  suppuration  occurs  in  the  center  of  the 
gland  or  in  the  surrounding  cellular  tissue.  Spontaneous  evacuation 
of  pus  finally  occurs.  Cure  by  resolution  without  suppuration  takes 
place  in  some  instances  of  acute  lymphadenitis,  but  the  disease  is  so  usu- 
ally due  to  pus  infection  that  formation  of  |)us  is  common.  Sometimes 
the  tissues  around  the  gland  su])purate  and  on  evacuation  leave  the  in- 
flamed gland  exposed  in  the  wound  as  a  reddish  gray  mass.  Tuber- 
cular lymphadenitis  usually  caust^  chronic  enlargement  of  the  nodes, 
without  pain.  Many  associated  glan<ls  become  affected  so  that  the 
laige  bunch  or  cluster  gives  rise  to  a  nodular  tumor.  This  may  gra<lu- 
ally  disappear,  but  commonly  the  nodes  undergo  softening  followed  by 
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caseation  or  puriform  degeneration.  The  overlying  skin  becomes  red 
and  glazed  and  tubercular  pus  escapes  through  an  irregular  orifice, 
which,  after  a  prolonged  period  of  cicatrization,  heals  with  a  puckered 
cicatrix  adherent  to  the  deep  tissues.  A  sinus  frequently  remains  for 
months.  The  favorite  site  of  tubercular  lymphadenitis  is  the  neck, 
because  tubercular  infection  is  easy  through  diseased  teeth,  the  tonsils 
and  oral  mucous  membrane.  It  occurs  elsewhere,  however  as  in 
axilla,  groin  and  mesenterj\  In  some  regions  of  the  body  the  lym- 
phatic glands  are  scarcely  perceptible  by  palpation  through  the  skin 
until  they  become  enlarged  by  inflammation,  when  the  nodulation  pro- 
duced by  them  is  sufficient  evidence  of  adenitis.  The  inguinal  bubo 
occurring  after  syphilitic  inoculation  affords  a  good  example  of  the 
behavior  of  adenitis.  If  a  whole  group  of  nodes  is  inflamed,  the 
obstruction  to  lymphatic  circulation  may  cause  oedema  of  periph- 
eral regions.  This  may  become  established  if  the  adenitis  is 
chronic. 

Treatment. — Acute  lymphadenitis  requires  absolute  rest  of  the  part, 
disinfection  of  the  wound  of  entrance  of  infection,  as  in  lymphangitis, 
perhaps  leeching,  and  antiseptic  fomentations  ;  blisters,  or  tincture  of 
iodine  painted  around  the  inflamed  gland  may  be  serviceable.  Injec- 
tion of  four  or  five  drops  of  undiluted  carbolic  acid  into  the  node  by 
means  of  a  hypodermic  syringe  is  said  to  be  serviceable.  Pus  should 
be  evacuated  by  free  incision,  and  the  diseased  gland  and  tissues  re- 
moved by  curetting.  Carbolized  oxide  of  zinc  ointment,  iodoform, 
and  similar  applications  will  facilitate  cicatrization  of  the  resulting 
«lcer.  All  sinuses  should  be  laid  oi)en  and  scraped.  Tubercular  ade- 
nitis with  its  cliaracteristic  enlargement  is  best  treated  by  stimulating 
applications  such  as  compound  iodine  ointment  and  diluted  mercuric 
iodide  ointment  locally  ;  and  constitutionally  the  hygienic  and  medicinal 
measures  demanded  by  tubercular  cases.  Interstitial  injections  by 
means  of  a  hypodermic  syringe  of  two  minims  of  a  ten  per  cent,  solu- 
tion of  zinc  chloride  or  three  minims  of  carbolic  acid  and  glycerine  has 
been  recommended  to  cause  diminution  of  large  glandular  masses. 
Caseous  tubercular  lymphatic  glands  should  be  enucleated,  to  prevent 
general  infection  of  the  patient ;  as  should  single  groups  of  indurated 
glands  producing  deformity,  such  as  occurs  so  frequently  in  the  neck, 
if  internal  and  local  treatment  does  not  dissipate  the  swelling.  Opera- 
tion should  not  be  long  delayed.  The  scarring  is  less  conspicuous  than 
the  cicatrix  of  spontaneous  or  operative  evacuation  of  tubercular  pus. 

Syphilis,  malignant  disease  and  benign  tumors  may  affect  the  lym- 
phatic glands,  but  these  topics  demand  no  special  consideration  here. 
The  peculiar  disease  variously  called  lymphadenoma,  Hodgkins'  disease, 
pseudo-leukemia  and  malignant  lymphoma,  which  is  attended  by  en- 
largement of  many  groups  of  lymph  nodes  and  by  profound  anaemia,  is 
a  medical  rather  than  a  surgical  affection.  In  leukemia  there  is  en- 
largement of  nodes,  spleen  and  the  lymphatic  tissues  elsewhere  with 
permanent  leucocytosis.  In  leukemia  and  pseudo-leukemia  excision 
of  the  enlarged  nodes  is  improper. 
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Varicose  Lymphatic  Vessels. 

Varicosity,  or  dilatation,  of  the  lymphatic  networks  gives  rise  to 
small  transparent  vesicles,  like  boiled  sago  grains,  which  ai*e  more  fre- 
quently seen  upon  the  inside  of  the  thigh  and  u]>on  the  genitals  and 
the  abdomen  than  elsewhere.  When  the  su|K;riieial  lymphatic  trunks 
are  the  subject  of  this  infrecjuent  condition,  the  dilated  |K)rtions  give 
rise  to  larger  and  more  elongated  swellings.  There  is  usually  aKlema 
of  the  peripheral  parts.  Lymphatic  varicositit^s  can  readily  lx»  emptied 
of  their  fluid  contents  by  pressure. 

Arabian  elephantiasis  is  at  times  complii»ated  with  lymphatic  vari- 
coeity.  Cystic  dilatation  of  the  lymphatic  ducts  occurs  at  times  in  the 
toiig:ue^  lips  and  neck. 

A  tumor  formed  of  a  congeries  of  dilated  lymphatic  vi^ssels  and 
similar  in  structure  to  the  arterial  and  venous  vascular  tumor,  or  angi- 
oma, is  occasionally  develope<l.  It  is  appropriately  called  a  lymphan- 
^oma.  Rupture  or  wound  of  a  dilated  lymphatic  vessel  is  liable  to 
be  followed  by  a  discharge  of  lymph  Cidled  lymphorrhagia.  If  a 
fistula  result,  cauterization  and  pressure  aiv  |)ro|)er.  I^ymphatic 
dilatation  usually  needs  no  treatment.  The  nu'thoils  adopted  in  cor- 
responding venous  changes  wouhl  1k'  appliciii)le. 

mJUBIES  AND  DISEASES  OF   ARTERIES. 

Wounds  of  Arteries. 

Pathology. — After  contusion  of  arterial  coats  there  is  a  liability  to 
septic  ulceration  and  secondary  hemorrhage,  which  occurrence  will,  in 
open  wounds,  demand  prompt  ligiition  at  l>oth  sides  of  the  bleeding 
orifice.  If  the  contusion  has  occurreil  subcutaneous ly,  the  ulcerative 
acstion  will  allow  extravasation  into  the  muscular  and  cellular  tissues, 
iirbichy  if  extensive,  may  call  for  incision  into  the  tissues  and  ligiition 
of  the  vessel  at  both  sides  of  the  wountl,  for  ligation  above  the  seat 
of  injury  or  for  amputation  of  the  limb.  Hy  the  advent  of  inflannna- 
tion  and  thromljosis,  a  bruised  artery  at  times  Ix^comes  ol)literate<l  at 
the  seat  of  contusion,  and  this  occlusion  may  give  rise  to  gangrene  or 
visceral  degeneration.  Aneurism  also  may  be  developed  after  contu- 
sion of  an  arterv. 

Arteries  may  be  torn  (H)mpletely  asunder  subcutaueously  by  violent 
manipulation,  as  in  reducing  ohl  disloesitions,  or  by  acci<lental  injuries. 
The  extravasation  which  follows  mav  be  absorbed  as  the  t<»ru  emis  of 
the  artery  become  sealed  by  obliterative  inflammation  or  it  may  be- 
come surrounded  by  a  capsule  or  sac,  c^Dusisting  of  cellular  tissue  thick- 
ened and  oondenseil  by  pressui*c  and  inflammation.  The  extensive 
diaracter  of  the  subcutaneous  blei^ling  may  lead  to  violent  inflamma- 
tioni  and  its  interference  with  the  perijJieral  circulation  nu\y,  In^cause 
of  pressurCy  lead  to  gangrene.  Amputation  is  at  times  demanded  for 
ancn  sequences  of  arterial  rupture. 

Subcutaneous  extravasation  of  blood,  from  sj)ontaneous  or  traumatic 
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rupture  or  from  direct  wound  of  an  artery,  is  sometimes  termed 
aneurism.  The  term,  even  though  qualified  by  the  words  false  or 
traumatic,  should  be  rejected,  as  it  is  misleading  as  well  as  unscien- 
tific. When  the  effused  blood  becomes  encapsulated  and  the  commu- 
nication with  the  artery  persists,  the  resemblance  to  aneurism  is,  how- 
ever, great ;  but  it  is  an  arterial  hematoma. 

Complete  laceration  or  tearing  asunder  of  an  artery  in  an  open 
wound  may  be  unattended  by  hemorrhage,  because  of  the  twisting  and 
tearing  of  the  coats  at  the  time  of  injury.  It  is  well,  however,  to  li- 
gate  such  vessels  before  the  first  dressing  is  applied,  if  they  are  seen 
pulsating  in  the  wound.  The  two  inner  coats  of  an  artery  are  some- 
times torn  in  subcutaneous  injuries,  w^hile  the  external  tunic  by  reason 
of  its  elasticity  remains  intact.  This  partial  rupture  may  subse- 
quently become  complete,  by  the  giving  way  of  the  outer  coat,  and  be 
followed  by  fatal  extravasation.  On  the  other  hand,  the  torn  coats 
may  curl  up,  cause  coagulation  within  the  vessel,  and  thus  lead  to  per- 
manent occlusion  or  to  arrest  of  circulation  and  consequent  gangrene. 
Grangrene  may  arise  also  from  the  torn  shreds  acting  as  a  valve  and  at 
once  shutting  off  the  blood  flow  to  the  parts  beyond.  Sometimes  the  in- 
jured region  remains  as  a  weak  spot  or  cicatrix  which  finally  becomes 
the  seat  of  aneurism  due  to  the  traumatic  lesion. 

Wounds  of  arteries,  inflicted  by  sharp  instruments  or  spicules  of 
bone,  may,  under  rare  circumstances,  involve  only  the  outer  and  part 
of  the  thickness  of  the  middle  coat.  Such  non-penetrating  wounds 
give  rise  to  no  primary  bleeding  and  will  heal.  Secondary  hemorrhage 
may  occur,  if  the  wound  is  infected.  Ligation  on  both  sides  of  the 
wound  and  complete  section  of  the  artery  between  the  ligatures  may 
therefore  be  judicious,  if  septic  contamination  is  probable.  Penetrating 
arterial  wounds,  unless  inflicted  by  very  fine  needles,  are  followed  by 
hemorrhage,  either  at  once  or  secondarily  from  ulceration. 

The  amount  of  primary  bleeding  from  incisions  into  arteries  depends 
on  the  direction  as  well  as  the  size  of  the  wound.  Transverse  wounds 
allow  more  gaping  and,  therefore,  more  bleeding  than  longitudinal 
incisions.  Oblique  cuts  hold  an  intermediate  position.  Complete  sec- 
tion of  an  artery  is  less  dangerous  in  this  respect  than  an  incision  in- 
volving only  a  portion  of  the  circumference,  for  the  former,  by  allow- 
ing contraction  and  retraction  of  the  coats,  affords  an  opportunity  for 
spontaneous  arrest  of  bleeding.  This  is  the  reason  that,  when  cessa- 
tion of  bleeding  is  desired  after  arteriotomy  of  the  temporal  artery  for 
therapeutic  objects,  the  surgeon  completely  divides  the  vessel.  Bleed- 
ing may  at  once  cease  aft;er  the  division,  though  pressure  is  often 
needed  in  addition. 

Arterial  wounds  may  be  followed  by  death,  from  external  or  internal 
hemorrhage,  or  may  cause  suppuration  or  gangrene  secondary  to  bur- 
rowing of  the  extravasated  blood  in  the  cellular  tissue.  The  tissues 
may  cicatrize  and  traumatic  aneurism  be  developed  as  a  result  of 
arterial  injury.  If  the  corresponding  vein  is  wounded  arterio- venous 
fistula  is  liable  to  develop. 


INJURIES  AND  DISEASES  OF  ARTERIES.  273 

Treatment. — ^Thc  treatment  of  arterial  wounds  in  the  linihs  should 
begin  by  resort  to  temporary  compression  by  means  of  a  rubber  band- 
age tightly  applied  above  the  wound.  The  arrest  of  bleeding  thus 
obtained  allows  opportunity  for  enlarging  the  woun<l  in  the  structures 
overlying  the  vessel.  This  step  should  be  followed  by  ligiition  of  the 
vessel  on  both  sides  of  the  wound  and  by  complete  division  of  the 
artery  at  the  point  of  injury.  Two  ligations  are  no<'essjiry  in  all  such 
cases,  because  establishment  of  the  collateral  circulation  will  render 
»$eccjndary  hemorrhage  from  the  distal  j>art  of  the  art(?ry  almost  cit- 
tain.     Gunshot  wounds  of  arterites  re<iuire  similar  treatment. 

When  the  arterial  lesion  is  subcutaneous  or  the  (communication  with 
the  air  valvular,  or  when  the  sujKjrficial  tissues  have  healed  before  the 
partially  dividetl  vessel  has  given  way,  large  extravasation  and  burrow- 
ing of  blood  may  occur.  The  symptoms  are  sudden  prostration  and 
syncope  from  the  anaemia,  and  the  development  of  a  soft,  somewhat 
elastic  and  fluctuating  tumor,  A\nth,  penhaps,  an  impulse,  thrill  and 
bruit,  similar  to  what  is  found  in  an  aneurism.  Pulsation  in  the 
peripheral  vessels  may  become  absent  and  the  limb  oMlematous  and  of 
low  temperature.  Pulsation  will  probably  not  appear  in  the  tumor 
until  the  formation  of  a  circumscribing  cyst  wall  has  l)egun.  This 
diffuse  extravasation  may  continue  increasing  until  death  results  or 
gangrene  occurs.  Death  may  suiwrveue  by  rupture  and  a  discharge 
of  blood  and  clots  into  some  c^ivity,  or  from  the  skin  giving  way, 
through  suppuration  and  ulceration,  and  allowing  secondary  hemor- 
rhage. The  treatment  of  such  cases  of  arterial  injury  consists  in 
applying  pressure  to  the  artery  alwve  the  woun<l  and  over  the  swelling, 
and  keeping  the  patient  in  bed  and  the  limb  at  absolute  rest  by  band- 
ages and  splints.  The  rublKT  bandage  of  Ksmarch  may  l>e  used 
temporarily  to  oc(*lude  the  artery.  Ligjition  of  th(i  trunk  at  some 
•distance  above  the  swelling  so  as  to  be  above  the  first  branch  will 
generally  succeed  if  these  measures  be  inefficient.  When  it  is  impos- 
sible to  obtain  absolute  rest  or  when  ligation  above  the  fii'st  collateral 
branch  is  inapplicable  or  inefficient,  pressure  on  the  artery  above  the 
wound  must  be  made  or  artifi(*ial  anaemia  bv  the  Esmarcli  method  ol)- 
taincd,  the  tumor  laid  oi)en,  the  clots  turned  out,  the  artery  completely 
divide<l,  and  both  ends  secured  by  catgut  ligatures.  The  easiest  way 
to  isolate  the  artery  is  to  insert  a  probe  into  the  oiH'uing  and  then  dis- 
sect the  vessel  free.  The  ligiiture  can  then  be  readily  passed  around 
it  by  means  of  a  eurve<l  nc^edle  with  an  eye  near  the  jMiint.  If  the 
artery  cannot  be  comi)ressed  above  the  wound,  the  operator  is  to  nuike 
A  small  opening  in  the  skin  and  introduee  one  or  two  fingers  of  the 
left  hand  into  the  cavity  of  the  tumor.  He  eonij)resses  the  artery  witli 
his  finger  while  the  cutaneous  wound  is  S(»  plugge<l  with  the  finger  that 
no  blood  escapes.  He  then  employs  his  right  hand  to  enlarge  the 
"wound  and  tie  the  injured  vessel. 

When  the  extravasation  is  e<»mparatively  small  and  has  become  eir- 
<nun8cribed  by  an  adventitious  sjie  of  condensed  and  thickened  con- 
nective tissue^  laying  o|K'n  the  eyst  wall  and  tying  both  ends  of  tlie 
18 
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artery  will  often  be  quite  easily  performed,  and,  being  the  radical 
operation,  is  probably  more  judicious  than  ligation  of  the  artery  above 
the  tumor.  In  the  diffuse  and  profuse  extravasations  just  discussed,, 
ligation  above  the  first  branch  is  probably  more  judicious  than  search- 
ing for  the  arterial  wound  among  the  structures  inundated  with  partially 
coagulated  blood,  and  is  certainly  better  than  ligation  immediately 
above  the  injured  part  of  the  artery.  This  position  of  the  ligature  is 
usually  allowable  only  in  the  small  extravasations,  where  there  is  little 
danger  of  secondary  hemorrhage  from  the  distal  part  of  the  vessel  w  hen 
the  collateral  circulation  is  established. 

Surgical  interference  should  not  be  adopted  too  hastily  in  small 
arterial  extravasations,  especially  when  they  are  subcutaneous  or  due 
to  fractured  bones  injuring  the  artery.  Spontaneous  cure  may  be  ac- 
complished by  the  contraction  of  the  condensed  cellular  tissue  and 
coagulation  of  the  blood.  The  encysting  process,  which  causes  the  de- 
velopment of  an  adventitious  sac,  is  the  first  step  in  such  cases. 

Recently  there  have  been  cases  reported  in  which  suture  of  wounded 
arteries  was  successfully  done.  Experimental  work,  especially  that  of 
Dr.  J.  B.  Murphy,  has  proved  the  availability  of  this  method  of  deal- 
ing with  these  dangerous  injuries.  Asepsis  is  essential.  It  seems  pos- 
sible also  to  successfully  excise  a  damaged  portion  of  artery  and  unite 
the  cut  ends.  This  may  be  done  by  turning  portions  of  the  wall  out- 
ward so  as  to  appose  endothelium  to  endothelium ;  or  the  smaller  tube 
may  be  inserted  into  the  larger,  which  may  be  split  in  order  to  receive 
the  former. 

I  have  successfully  closed  a  small  puncture  in  the  subclavian  artery 
by  grasping  the  wall  around  the  opening  with  hemostatic  forceps^ 
The  forceps  were  left  in  position  for  a  few  days. 

Traumatic  Aneurism. 

Varieties. — Traumatic  aneurism  is  a  secondary  result  that  oc- 
casionally follows  arterial  injuries.  This  term  has  often  been  im- 
properly applied.     It  should  be  restricted  to  the  following  conditions  : 

1.  Dilatation  of  the  cicatricial  tissue  and  adjacent  arterial  wall  after 
a  healed  penetrating  wound  of  an  artery. 

2.  Dilatation  and  hernial  protrusion  of  the  iminjured  inner  coata 
through  a  wound  of  the  outer  tunic  alone. 

3.  Dilatation  of  the  outer  tunic  aflier  an  injury  producing  rupture 
of  the  inner  coats  alone.  Such  ruptures  are,  as  a  rule,  produced  only  in 
vessels  whose  inner  coats  have  been  weakened  by  degenerative  changes,, 
such  as  atheroma.  Hence,  such  cases  have  an  origin  which  often 
makes  the  terms  spontaneous  aneurism  and  traumatic  aneurism  equally 
inappropriate,  since  two  causative  elements  are  present. 

A  limited  extravasation  of  blood  fi*om  puncture  of  one  of  the  smaller 
arteries  may  become  surrounded  by  an  adventitious  sac,  formed  by  in- 
flammatory condensation  and  thickening  of  the  normal  areolar  tissue. 
This  differs  somewhat  from  the  diffuse  and  burrowing  extravasation 
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spoken  of  on  a  previous  pagi*  un<lor  wounds  of  arteries,  and  has  more 
right  to  the  title  traumatic  aneurism.  Still  it  is  not  strictly  an 
aneurism,  though  it  is  a  blooil  tumor  which  pulssites  and  has  a  thrill 
ancl  bruit.  It  is  nothing  but  an  encysted  extravasation  of  blood  ;  or, 
in  other  words,  an  arterial  ha'matoma. 

Tnatmant. — The  pn>per  treatment  of  traumatic  aneurism  is  com- 
pression of  the  artery  as  near  as  i>ossible  to  the  sac  ;  or,  in  the  event 
of  this  procedure  failing,  ligation  in  the  siime  situation. 

Small  or  superficial  traumatic  aneurisms  may  be  treate<l  by  incision 
of  the  sac  and  ligation  of  the  artery  on  l>oth  sides  of  it.  Dissection  of 
the  tissues  so  as  to  expose  the  sac  and  the  artery,  followed  by  ligation 
on  both  sides  without  o|)ening  the  sac,  is  a  good  modification  of  the 
same  method.  Excision  of  the  sac  with  the  attached  portion  of 
artery,  may  be  done  after  controlling  the  circulation  with  Esmarch's 
elastic  bandage. 

The  different  methods  of  ligati(»n,  described  in  the  section  on  the 
treatment  of  spontaneous  aneurism  as  Hunter's,  Wardrop's,  and  Bras- 
dor's  methods,  may  sometimes,  on  acc(»unt  of  the  location  of  the  tumor, 
be  preferable  to  ligation  immediately  above  the  sac. 

Arterio-venons  Wounds  and  Fistules. 

Definition  and  Pathology. — Pun(*turcd  or  gunshot  wounds  simul- 
taneously penetrating  an  artery  and  an  adjacent  vein  arc  liable  to  be 
followed  by  a  persistent  orifice  of  communication  Ijetwc^en  the  two 
blood  vessels.  Such  fistulous  communications  which  niavf(»rm  slowlv 
have  been  improperly  chilled  arterio-veuous  aneurisms. 

When  the  lips  of  the  arterial  W(»und  remain  in  contact  with  and 
become  closely  adherent  to  those  of  the  adjacent  vein,  a  direct  fistulous 
opening  is  estiablished  between  the  caliber  of  the  artery  and  that  of  tlie 
vein.  When  the  wall  of  the  vein  is  pushed  away  from  the  wall  of  the 
artery  and  the  extravasated  blood  burrows  between  them,  a  pouch  or 
sac  is  developed,  which  comnninicates  on  one  side  with  the  artery  and 
on  the  other  side  with  the  vein.  The  former  ajndition  has  been 
termed  aneurismal  varix,  the  latter  varicose  aneurism.  Neither  of 
them  is  an  aneurism,  for  they  an.>  not  circumscribed  dilatations  of  one 
or  more  of  the  arterial  cojits  induced  by  the  distending  influence  of  the 
blood  current  xx^n  abnormal  vascular  walls.  ITence,  to  class  them 
together  under  the  general  heading  arterio-venon*^  aneurism  is  obviously 
improper.  The  first  form  is  exliibited  as  a  varicose  vein,  or  varix, 
with  pulsation;  and  thert»fore  may,  perhaps  with  some  <legree  of 
propriety,  be  called  an  aneurismal,  or  b(>tter,  an  aneurismoid  varix. 
The  second  form  is,  in  the  (levclo|>ment  of  its  adventitious  sac,  identical 
with  the  encysted  extravasation  or  arterial  hematoma  previously  de- 
acribedj  which  is  sometimes  im|>rop(>rIy  termed  a  traumatic  aneurism. 
The  terms  simple  arterio-venons  fistule  and  saccuhited  arterio-venous 
fistule  would  seem  to  well  describe  the  two  Ibrms  of  preternatund 
arterio-venous  conmi un  ica t i ( >n . 
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Artcrio-veiKius  fistules  of  both  kinds  very  occasionally  arise  without 
Iraumntism.     Illceratiou  or  an  abscess  may  open  a  contiguous  artery 
and  vein  and  jiermit  the  establishment  of  a  direct  or  indirect  orifice  of 
commuuication.      Again,     a 
Fig.  102.  true    aneurism     may    cause 

thinning  and  perforation  of 
a   vein  upon    which    itH  sac 
In  this  case,  how- 
the  condition  is  a  se- 
quence and   complication   of 
aneurism,  not  a   new  disease 
deserving  a  special  name. 
Simple  Arterio-vesous 

Fl8TUI,E    OR    AnEURISMOID 

Varix  .-Symptoma.-Aneu- 
rismoid  varix  is  a  dilated 
condition  of  the  vein  due  to  a 
direct  fistulous  a)>erture  be- 
tween it  and  an  artery.  It 
appears  as  a  small,  soft,  bluish 
tumor,  readily  disappearing 
on  ijressure,  which  is  the  seat 
of  a  peculiar  tremulous  jar- 
ring or  vibratorj-  pulsation 
and  a  characteristic  continu- 
ous, but  remittent,  purring 
murmur.  The  vibration  and 
niuniiur  arc  due  to  the  in- 
jection of  a  small  stream  of 
arterial  blood  into  the  vein 
through  a  narrow  orifice  at 
each  pulsation  of  the  heart. 
^^,m-?orJu"ud"rf«m«™^^^^^^^^  This   forcible  blood  current, 

by  greatly  increasing  the  in- 
travenous pressure  opposite  the  orifice  of  coram  utuoation  and  by 
antagonizing  the  upwanl  flow  of  venous  blood,  causes  marked  disteu- 


tioD  of  th(!  vein  at  the  site  of  the  fistule,  and  leads  to  hyi>ertrophy 
and  tortuosity  of  it  and  other  veins  in  the  vicinity. 
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The  vibration  and  murmur  may  be  transmitted  along  the  veins  to  a 
considerable  distance  fwm  the  opening ;  especially  is  this  the  case  in 
an  upward  direction.  The  swelling,  vibration  and  murmur  arc  les- 
sened by  elevation  of  the  limb,  and  increased  by  its  being  placcnl  in  a 
dependent  position.  Digital  compression  of  the  vein  at  the  cardiac  side 
of  the  tumor  increases  these  phenomena,  but  similar  (X)mpression  on 
the  distal  side  exerts  no  influence  whatever.  Compression  of  the 
artery  above  the  swelling  causes  immediate  arrest  of  vibration  and 
murmur,  which  are  at  once  reestablished  upon  removal  of  pressure. 
Pressure  uix)n  the  artery  below  may  be  expected  to  increase  the  size 
of  the  swelling. 

The  arterial  trunk  above  the  seat  of  disease  may  after  a  time  become 
enlarged  and  pulsate  more  vigorously  than  the  corresponding  vessel  of 
the  opposite  limb ;  but  below  the  aneurismoid  varix  the  artery  and  its 
branches  become  smaller  and  show  diminution  of  the  normal  {mlsa- 
tion.  The  limb  below  the  disease  is  usually  ^veak  and  of  lower  tem- 
perature  than  normal.  It  may  exhibit  a  hypertrophic  condition  of 
the  skin^  nails  and  hair,  and  1)ecome  the  scut  of  cedcma,  ulceration, 
hemorrhage,  and  perhaps  gangrene.  Those  secondary  changes  are  due 
to  interference  with  the  normal  circulation. 

Aneurismoid  varix  of  the  scalp  is  sometimes  followed  by  such  a  gen- 
eral hypertrophy  of  the  venous  and  arterial  branches  that  a  mass  of 
convoluted  and  pulsating  vessels  is  formed  which  cannot  be  distin- 
qnisbed  from  arterial  varix,  the  so-called  cirsoid  aneurism. 

Simple  arterio-venous  fistule  or  aneurismoid  varix  is  usually  an  af- 
fection of  slow  progress.  If  it  does  not  incTease  or  annoy  by  reason 
of  its  bulk  or  murmur,  it  requires  no  treatment. 

After  arterio-venous  punctures,  which  by  the  way  have  not  in- 
frequently been  received  during  venesection  at  the  elbow,  the  possible 
occurrence  of  fistule  should  be  remembered  ;  and  an  attempt  to  prevent 
SQch  a  sequence  should  be  made  by  applying  pressure  to  the  wound 
and  also  to  the  arterv  alH)ve  the  injury. 

Treatment. — If  curative  treatment  is  deemed  necessary,  continuous 
digital  pressure  upon  the  tumor  directly  over  the  orifice  should  be 
made. 

The  use  of  the  rubber  bandage  may  be  advantageous  if  so  aj)plied  as 
to  6top  the  circulation  through  the  limb,  and  yet  leave  tiie  tumor  filled 
with  blood.  Coagulation  and  conse(iuent  occlusion  of  the  orifice  may 
possibly  be  thus  effected.  Many  cases  will  resist  lx)th  of  tiiese  plans 
of  treatment.  Then  resort  to  ligation  is  justifiable  in  severe  cjuses  of 
the  disease.  The  artery  should  l)e  tied  with  catgut  above  and  below 
the  opening.  The  vein  should  be  carefully  separateil  from  the  artery 
at  the  point  of  ligation  and  left  unmolested,  since  its  ligation  or  de- 
straction  greatly  increases  the  risk  of  gangrene  of  the  already  poorly 
nourished  limb.  In  such  a  locality  as  the  thigh,  where  the  integrity 
of  the  femoral  vein  is  so  essential,  it  is  better  to  omit  j)lacing  the 
lower  ligature  on  the  artery  and  trust  to  elevation  of  the  lini!)  rather 
than  to  endanger  the  vein  by  rudely  endeavoring  to  separate  it  from 
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the  artery.     It  sometimes  requires  great  care  during  the  operation  to 
distinguish  the  thickened  and  pulsating  veins  from  the  artery. 

SAtf^ui-ATED  Abterio-vesous  FisTULE. — The  Bo-called  varicose 
aneurism  is  not  aa  aneurism,  but  is  a  sacculated  arterio-venous  listule, 
differing  from  the  aneurismoid  varix,  or  simple  arterio-venous  fistule, 
in  having  a  sac  or  pouch  hetween  the  artery  and  vein,  from  which 
there  is  one  opening  into  the  artery  and  another  into  the  vein.  In 
this  sac,  which  is  due  to  inflammatory  condensation  and  thickening 
of  the  normal  connective  tissue,  the  arterial  and  venous  hlood  cur- 
rents meet  and  intermingle. 

Symptoms. — The  clinical  history  differs 
Kia  103.  from  that  of  simple  arterio-venous   fistule, 

or  aneurismoid  varix,  in  having  certain  ad- 
ditional Bymptoma.  The  same  venous  hy- 
pertrophy exists  and  the  same  vihratory  or 
jarring  motion  and  purring  murmur  arc  pres- 
ent in  the  veins,  though  less  marked  than  in 
aneurismoid  varix,  because  the  arterial 
stream  is  not  forced  directly  into  the  vein. 
A  tumor  more  or  less  solid  can  often  be  per- 
ceived lying  between  the  two  vessels.  This 
is  felt  to  be  the  seat  of  a  pulsation  synchro- 
nous with  the  arterial  pulsation  and  distinct 
from  the  tremulous  jarring  of  the  distended 
vein.  Auscultation  reveals  a  blowing  mur- 
mur, like  that  of  a  true  aneurism,  which  is 
additional  to  the  purring  murmur  due  to  the 
blood  entering  the  vein.  CEdema,  cutaneous 
hypertrophy,  ulceration  and  other  nutritive 
changes  may  occur,  as  in  aneurit<moid  varix. 
., ,  .,  The  sacculated  arterio-venous  fistule  differs 
aeiirin^  froni  the  Simple  fistule  in  its  greater  tendency 
'  ''"^  to  be  progreaaive,  and  to  lead,  by  the  disten- 
tion and  enlargement  of  the  sac,  to  sloughing 
of  the  skin  and  fatal  hemorrhage.  The  sac,  as  a  rule,  gradually  becomes 
somewhat  hard  from  internal  fibrinous  deposition,  and,  indeed,  this  pro- 
cess occa.sionally  causes  spontaneous  closure  of  the  venoun  openings  and 
simplifies  the  treatment  of  the  disea.se.  The  progressive  character  of 
the  condition  is  sui^h  that  treatment  is  nearly  always  ilemanded. 

Treatment. — Means  to  obliterate  the  sac  should  usually  be  under- 
taken, if  the  diagnosis  from  aneurismoid  varix  has  been  established. 
This  differential  diagnosis  at  times  may  be  difficult.  Digital  or  instru- 
mental compression  of  the  artery  above  the  disease,  combined  with 
pressure  directly  upon  the  opening  into  the  vein,  should  be  the  first 
resort.  A  similar  method  is  to  apply  the  rubber  bandage  tightly  from 
the  fingers  or  toes  up  to  the  tumor,  to  carry  it  with  only  moderate 
pressure  over  the  tumor  and  finally  to  constrict  the  limb  tightly  above 
the  seat  of  the  disease.     Thus  the  sac  is  lefl  full  of  bloi>d  which,  bv 
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the  arrest  of  circulatory  movement,  is  given  an  opportunity  to  coagu- 
late and  thus  induce  obliteration  of  the  sac  and  closure  of  the  iistu- 
lous  apertures.  Pressure,  if  it  does  not  cause  a  radical  cure,  may  at 
least  close  the  venous  opening  and  thus  reduce  the  lesion  to  a  more 
^mple  and  manageable  condition. 

When  pressure  fails,  ligation  of  the  artcrj'  immediately  above  and  be- 
low the  sac  is  the  proixir  procedure.  The  coats  are  usually  healthy, 
«inoe  the  condition  is  due  in  nearly  every  instance  to  a  wound.  Hence, 
the  ligatures  can  be  api>lied  near  tlie  seat  of  disease.  The  neck  of  the 
sac  also,  if  aocessible,  may  be  tied  close  to  the  artery.  When  the 
shrunken  lower  part  of  the  artery  cannot  be  found,  it  may  become 
necessary  to  lay  open  the  sac.  A  })robe  can  then  usually  be  passed 
down  the  vessel  through  the  aj>erture  connecting  the  sac  with  the  cali- 
ber of  the  artery.  In  such  operations  it  must  be  remembered  that 
if  the  vein  is  first  laid  open,  the  surgeon  sees  only  the  venous  open- 
ing into  the  sac.  A  second  incision  is  then  required  to  open  the  sac 
and  disclose  the  arterial  orifices  Care  should  be  exercised  to  avoid  ty- 
ing  or  tearing  the  main  veins  of  the  limb.  Such  a  (^omplioation  adds 
to  the  risk  of  gangrene.  When  such  venous  interference  is  unavoid- 
able in  old  and  feeble  patients,  amputation  will  i)robably  be  preferable 
to  the  double  ligation.  In  all'  these  openitions  the  rubber  bandage 
should  be  applie<l  as  a  preparatory  step. 

Coagulating  injections  int4>  the  sac  after  immobilizing  the  blood  by 
an  elastic  bandage  have  l)een  suggested.  The  method  by  ligation  is 
probably  less  dangerous,  and  at  the  same  time  more  radical  in  princi- 
ple. 

ABTERinS  AND  DEGENERATIVE  CHANGES  IN  ARTERIES. 

Pathology. — Inflammation  of  art(»rial  walls,  if  acute,  usually  in- 
volves sooner  or  later  the  three  coats  ;  but  the  pathological  changes 
may  b^n  or  become  more  marked  in  any  one  of  the  tunics.  Hence, 
we  have  the  terms  endarteritis,  mesartcritis  and  })criarteritis,  express- 
ing inflammation  of  the  inner,  middle,  and  outer  coats  resiiectively. 
Chronic  arteritis  affects  i)rincipally  the  inner  coat.  Arteritis  is  caused 
by  external  or  internal  violence,  such  as  wounds  or  lodgment  of  em- 
boli ;  by  extension  of  inflammation  from  surrounding  tissues,  as  in 
{>hagedena ;  and  by  syphilis,  rheumatism,  gout,  alcoholism,  tubercu- 
osis  and  renal  disease.  The  results  that  mav  follow  arteritis  are  fattv 
d^eneration,  atheroma  and  cahntication  of  the  tunics ;  occlusion  or 
jmeurismal  dilatation  of  the  caliber  of  the  vessel  ;  and  sup])uration,  ul- 
eeration  or  perforation  of  the  vascular  wall.  The  organ  sand  struc- 
tures supplied  by  the  inflammed  artery  may  suffer  by  loss  of  function 
and  become  the  seat  of  gangrene  secondarily  to  these  se(|uences  of  ar- 
teritis. 

The  pathological  changes  found  in  traumatic  arteritis  arc  similar  in 
character,  whether  they  begin  externally  or  internally.  The  inflam- 
matory process  commences  in  the  tunic  injured,  but,  as  a  rule,  soon 
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spreads  to  the  other  coats.  Internal  violence,  such  as  is  produced  by 
the  impinging  of  the  blood-current  or  by  the  impact  of  an  embolus,  is 
more  apt  to  induce  an  inflammation  limited  to  one  tunic  than  is  exter- 
nal violence,  which  usually  injures  all  coats  simultaneously. 

Traumatic  arteritis  from  external  causes  must  necessarily  be  accom- 
panied by  contusion,  laceration  or  some  such  complicating  lesion  of 
the  periarterial  structures. 

The  pathological  alterations  seen  in  arteritis  are  very  like  those 
which  have  been  detailed  as  occurring  in  phlebitis.  The  external 
tunic  of  the  artery  becomes  unusually  vascular  and  ist. swollen  from 
infiltration  by  serum  and  white  corpuscles,  that  have  migrated  out  of 
the  vasa  vasorum.  These  changes  cause  thickening  and  softening. 
The  middle  and  internal  coats  also  are  thickened  and  softened  and  the 
site  of  cell  proliferation.  The  internal  tunic  loses  its  smooth,  glisten- 
ing appearance,  is  elevated  in  patches  which  are  sometimes  the  seat  of 
erosions,  and  usually  becomes  pinkish  in  color.  The  caliber,  or  lumen, 
of  the  vessel  is  lessened  by  the  swelling  of  the  coats,  the  projection  in- 
ward of  the  inner  tunic,  and  probably  also  by  spasm  of  the  inner  coat. 
When  there  is  rupture  of  the  internal  tunic,  as  happens  in  ligations 
and  other  injuries,  there  will  be  more  encroachment  and  even  occlusion 
of  the  lumen,  for  the  roughened  and  projecting  margins  will  cause 
fibrinous  deposition.  The  formation  of  a  coagulum  consisting  of  white 
corpuscles  and  fibrin  occurs  in  arteritis  as  in  phlebitis,  though  less 
often,  even  without  previous  rupture  of  the  inner  coat.  It  is  much 
more  unusual  in  acute  than  in  chronic  arteritis.  In  syphilitic  arteritis 
it  is  not  infrequent.  As  in  phlebitis  the  thrombosis  is  at  times  the 
cause,  at  others  the  result,  of  arteritis. 

When  complete  occlusion  of  the  artery  and  arrest  of  the  blood  cur- 
rent are  produced  by  the  pushing  inward  of  the  internal  coat  and  by 
the  deposition  of  cells  and  fibrin,  permanent  obliteration  of  the  vessel 
may  take  place  from  organization  of  the  cells  of  the  coagulum,  as  was 
formerly  believed,  or  from  organization  of  the  newly  formed  tissue 
springing  from  the  normal  cells  of  the  internal  coat.  There  occurs 
thus  a  species  of  cicatricial  contraction,  or  arterio-sclerosis,  which  con- 
verts the  former  arterial  tube  into  an  impervious  fibrous  cord.  Some- 
times, however,  on  the  other  hand,  the  clot  undergoing  fatty  degenera- 
tion is  washed  away  as  minute  particles  of  fat  which  do  no  harm,  and 
the  artery  regains  its  normal  patulous  condition.  Sometimes  fitigments 
of  the  clot  are  detached  and  as  emboli  are  carried  onward  imtil  they 
plug  some  distant  artery  of  smaller  caliber.  There  they  may  be  ab- 
sorbed or  may  produce  local  anaemia  and  infarction.  At  other  times 
disintegration  of  the  primary  coagulum  occurs,  due  to  septic  or  pyo- 
genic bacteria,  and  septicsemia  or  multiple  infective  embolism  and 
pyaemia  may  result. 

When  suppuration  and  ulceration  occur,  as  happens  at  times  in 
septic  traumatic  arteritis,  there  is  great  liability  of  perforation  and 
hemorrhage  unless  the  previous  occlusion  of  the  artery  by  a  coagulum 
has  been  complete.     Suppuration  in  the  outer  coat  is  generally  diffuse^ 
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bat  in  the  middle  tunic  it  may  be  localized  as  distinct  abscesses. 
Pysmic  infarction  is  readily  indiicecl,  if  septic  material  from  suppura- 
tion of  the  vascular  walls  or  of  the  surrounding  structures  gains  en- 
trance to  the  blood  current.  The  hyperplasia  of  connective  tissue^ 
which  may  take  place  in  the  middle  coat  as  a  sequence  of  arteritis, 
causes  atrophy  of  the  muscular  and  elastic  fibers  and  renders  the  vessel 
less  liable  to  resist  the  distending  influence  of  blood  pressure  ;  hence, 
subsequent  aneurismal  dilatation  may  occur  at  the  seat  of  the  former 
arterial  inflammation.  Infective  emboli,  causing  acute  inflammation 
and  softening,  are  believed  to  be  a  frequent  cause  of  aneurism  when 
occnirring  in  the  young. 

Idiopathic  arteritis  is  usually  associated  with,  and  a  result  of,  inflam- 
mation of  the  structures  surrounding  the  vessel,  unless  it  be  due  to 
syphilis,  gout  or  some  similar  dyscrasia.  Many  eases  denominated 
idiopathic  arteritis  are  really  instances  of  traumatic  inflammation, 
caused  by  the  impact  of  the  blood  current  or  of  emboli  from  cardiac 
v^etations  against  the  internal  arterial  coat.  Such  ai*c  the  cases  of 
endarteritis  and  resulting  fatty  degeneration  not  infrequently  found  at 
the  great  sinus,  the  transverse  arch  and  the  bifurcation  of  the  aorta, 
and  in  the  innominate  artery.  Idiopathic  arteritis  presents  patho- 
logical changes  similar  to  those  seen  in  traumatic  cases. 

Syphilitic  arteritis  is  a  chronic  inflammation  and  occurs  especially 
in  the  smaller  arteries.  The  vessels  of  the  brain  are  j)artieularly 
liable  to  it,  and,  on  account  of  the  resulting  circulatory  interference,  the 
disease  in  this  locality  is  a  serious  one.  Aneurism  may  be  due  to 
syphilitic  arteritis  of  the  aorta  and  larger  vessels.  The  pathological 
changes  arise  chiefly  in  the  internal  tunic,  which,  by  reason  of  the  in- 
flammatory proliferation  of  <;ells,  pniijects  into  the  lumen  or  calil>er  of 
the  vessel  and  causes  great  narrowing  or  complete  occlusion  of  the 
blood  channel.  Death  from  cerebral  aniemia  thus  induced  is  not  very 
infrequent.  It  is  often  imj^ssible  during  life  to  diagnosticate  syph- 
ilitic arteritis  from  atheroma.  In  fact,  both  diseases  may  exist  at  the 
same  time.  Atheroma  is  more  common  in  the  old  than  the  young 
and  causes  arterial  weakening  and  dilatation  rather  than  occlusion. 
Atheroma  is  not  so  apt  to  attack  the  smaller  vessels  as  is  syphilis. 
After  death  microscopic  examination  shows  that  atheroma  has  a 
greater  tendency  to  involve  all  the  coats  than  syphilis,  which  is 
usually  more  or  less  limited  to  the  internal  coat. 

Kheumatic  arteritis  is  said  to  be  rare.  That  it  has  not  been  studied 
as  carefully  as  the  other  forms  may  l)c  the  reason  for  this  supposition. 
Kheumatic  inflammation  of  the  lining  membrane  of  the  heart,  which  is 
similar  to  the  lining  coat  of  arteries,  is  certainly  common.  Mechanical 
strain  put  upon  the  coats  of  the  vessel  by  n*ason  of  iniTcased  or  un- 
usual intravascular  pressure  is  a  cause  of  chronic  arteritis.  These 
chronic  forms  of  arteritis  are  all  allied  to  degenerative  processes  and 
have  few  well-marked  symptoms. 

Symptoma. — The  symptoms  of  arteritis,  when  more  or  less  acute, 
and  the  accompanying  thrombosis  arc  severe  pain,  tenderness  and  hy- 
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persesthesia,  in  the  course  of  the  vessel  and  in  the  parts  supplied  by  it, 
and  impairment  of  muscular  power.  This  pain  may  resemble  rheu- 
matism. The  surface  temperature  is  lowered  and  the  skin  perhaps 
mottled.  When  the  vessel  is  superficial,  a  hard,  pulseless  cord  may 
be  felt  or  seen  through  the  skin ;  if  only  partial  occlusion  has  taken 
place,  a  jerky  pulse  may  be  perceptible.  Secondary  gangrene,  with  its 
characteristic  symptoms,  may  arise  from  the  interruption  of  circula- 
tion, especially  in  the  old  and  feeble. 

Treatment. — The  treatment  of  arteritis  consists  in  rest,  wrapping 
up  the  limb  in  cotton  to  maintain  heat,  administering  opium  to  relieve 
pain,,  and  using  tonics,  stimulants  and  good  food  to  prevent  depres- 
sion. As  gangrene  is  a  not  unusual  sequence,  the  husbanding  of  vital 
resources  is  required.  This  precludes  the  use  of  depressants  in  the 
«arly  stages,  unless  the  patient  is  unusually  vigorous  and  the  disease 
so  situated  as  to  render  subsequent  gangrene  limited.  Measures  to 
obviate  gangrene  and  to  avert  fatal  hemorrhage  from  ulcerative  per- 
foration are  to  receive  careful  consideration.  Syphilitic,  rheumatic, 
gouty  and  other  forms  of  arteritis  should  be  treated  with  mercury, 
iodide  of  potassium,  alkalies,  salicylic  acid,  colchicum,  etc.,  with  a 
view  both  of  preventing  further  progress  and  of  perhaps  effecting  cure. 
Nitroglycerine  and  the  nitrites  would  seem  to  be  indicated  to  induce 
dilatation  of  the  partially  occluded  arteries  in  which  endarteritis  is 
present.  Microbic  invasion  of  wounds  must  be  prevented  by  rigid 
asepsis  and  anti8ej)sis,  since  it  has  been  shown  that  septic  discharges 
are  the  chief  cause  of  ulcerative  and  suppurative  arteritis. 

Atheromatous  Degeneration  and  Calcification  of  Arteries. 

Any  form  of  chronic  arteritis  may  terminate  in  atheromatous'degene- 
ration  of  the  vascular  walls.  This  condition  is  due  to  malnutrition  of 
the  arterial  tunics  and  is  a  fatty  degeneration  of  their  cellular  elements. 
It  occurs  as  a  secondary  lesion,  following  chronic  inflammation  of 
arteries,  and  is  frequently  found  in  syphilitic  and  senile  subjects.  It 
differs  from  the  primary  and  localized  fatty  change  belonging  to  the 
pathology  of  endarteritis  in  being  a  secondary  lesion,  which  affects  the 
arteries  generally  and  which  is  liable  to  give  rise  to  thrombosis,  em- 
bolism and  hemorrhage.  The  destructive  process,  moreover,  causes 
infiltration  not  only  of  the  inner  coat  but  also  of  the  muscular  and 
elastic  coats,  transforming  the  normal  elements  into  granular  material. 
Atheromatous  degeneration  is  seen,  on  examination  of  the  inner  surface 
of  the  vessel  wall,  as  numerous  definitely  outlined,  soft,  pulpy  patches, 
which  are  scattered  throughout  the  arterial  system.  The  pulpy  mate- 
rial found  in  the  center  of  these  softened  spots  gives  the  name  atheroma 
to  this  peculiar  molecular  destruction,  and  under  the  microscoi)e  is 
found  to  consist  of  fatty  and  granular  matter,  mingled  with  cholesterin 
crystals  and  shreds  of  fibrous  tissue.  The  middle  coat  soon  becomes 
infiltrated  with  fatty  particles,  and  the  outer  one  also  undergoes  de- 
generation. 
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The  weakening  of  the  vascular  wall  may  allow  the  bloocl  pressure  to 
cause  aneurisraal  dilatation  or  rupture.  The  softening  of  the  deep  layers 
of  the  internal  eoat  may  give  rise  to  the  so-trailed  atheromatous  abscess  ; 
if  the  superficial  layer  is  destroyed,  the  atheromatous  ulcer  remains. 

At  times  calcareous  degeneration  of  the  tunit*s  occurs  as  a  secondary 
and  conservative  process,  as  if  nature  was  endeavoring  to  counteract 
the  effect  of  the  softening  influences  of  atheroma.  Calcification  is  more 
frequent  when  the  atheromatous  change  is  slowly  progressing,  and  the 
two  processes  maybe  going  on  together  at  the  same  time  in  the  simie  local- 
ity. The  chalky  change  begins  in  the  inner  and  middle  coats  ;  but  the 
«ntire  vessel  wall  may  be  converted  into  a  calcareous  cylinder,  though 
isohited  plates  of  calcification  are  much  more  common.  ]}y  the  wash- 
ing away  of  the  pulpy  or  atheromatous  material  on  the  inner  surface 
the  calcareous  plates  may  lx»  uncovered.  Sometimes  the  blood  cur- 
rent gains  entrance  l>eneath  the  chalky  portion  of  the  wall  and  by  a 
species  of  dissection  separates  the  tunics  or  their  different  layers,  and 
thus  creates  the  so-called  aneurism  bv  dissection. 

The  atheromatous  and  cilcific  dL'generation  causes  arteries  to  become 
brittle  and  inelastic,  and  roughen(»<l  on  the  interior  and  exterior ;  and 
thus  predisposes  to  loss  of  function  and  rupture,  by  which  hemorrhage, 
occlusion  and  gangrene  may  arise.  It  is  a  common  senile  change  and 
is  particularly  liable  to  occur  in  the  arteries  of  the  brain  and  in  the 
main  arteries  of  trunk  and  limbs.  It  is  not  unconmion  as  a  ring  of  de- 
generation about  the  root  of  a  largt*  branch.  Ligation  of  such  diseased 
vessels  is  apt  to  be  followed  by  secondary  hemorrhage  from  the  ligature 
<5Utting  through  the  brittle  walls.  A  broad,  flat  ligature  to  produce 
mere  apposition  of  the  arterial  walls  is  j>roper  under  such  circumstances. 
The  weakening  of  the  middle  coat  induced  by  atheroma  is  a  frequent 
precursor  of  spontaneous  aneurism.  Some  writers  believe  that  the  cal- 
careous degeneration  of  arteries  in  the  agetl  is  not  secondary  to  athe- 
roma, but  is  a  primary  change  and  occurs  in  the  middle  coat  first ; 
while  that  secondary  to  atheroma  begins  in  the  internal  coat.  True 
ossification  of  arteries  seldom,  if  ever,  occurs.  Castas  so  denominated 
are  probably  instances  of  Calcification. 

These  d<^nerative  changes  cannot  be  arresttnl  by  any  special  line  of 
treatment  The  indicjitions  are  to  keep  uj)  nutrition,  to  avoid  severe 
exercise,  which  causes  increased  blood  i)ressure  in  the  brittle  arteries, 
and  to  perform  none  but  necessary  operations,  because  of  the  imp(»r- 
fect  circulatory  supply  and  the  tendency  to  secondary  hemorrhage. 

Aneurism. 

Definition. — An  aneurism,  strictly  defined,  is  a  circumscribed  dila- 
tation of  one  or  mon?  of  the  arterial  (»oats,  induced  by  the  distending 
influence  of  the  blood  current  upon  abnormal  vascular  walls. 

This  definition  properly  excludes  : 

1.  Greneral  dilatation  with  elongation  of  an  artery  (oflten  (tailed 
cirsoid  aneurism,  varicose  artery  an<l  arterial  varix). 
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2.  General  dilatation  of  small  arteries  and  of  capillaries  (often  caIle<T 
aneurism  by  anastomosis). 

3.  Arterio-venouB  fistule  (usually  called  arterio-venous  aneurism). 

4.  Separation  of  the  arterial  tunics  by  the  blood  current  (usually 
called  dissecting  aneurism). 

5.  Extravasation  of  arterial  blood  due  to  spontaneous  rupture  (one 
of  the  forma  of  so-called  felse  aneurism). 

€.  Extravasation  of  arterial  blood  due  to  wounds  and  injuries  (called 
by  some  writers  a  form  of  traumatic  aneurism). 

These  widely  different  pathological  conditions  often  receive,  though 
improperly,  the  name  aneurism  because  they  are  tumors  coutaining 
btood  or  blood-clots.  They  are  not  aneurisms  according  to  the  defini- 
tion given  above  and  as  they  present  symptoms  and  require  treatment 
different  from  aneurism  they  are  discussed  in  their  appropriate  places 
elsewhere. 

Varieties. — If  the  conditions  mentioned  above  be  excepted,  there 
are  only  two  forms  of  aneurism — the  tubular  or  fusiform  and  the 
sacculated  or  sacciform. 

Saparation  of  arterial  coata,  which  occurs  at  times  as  a  result  of 
arteritis  by  the  blood  insinuating  itself  between  the  layers  of   the 
middle   tunic  or  between  the  inner  tunic 
!?,„  IDA  and  the  middle,  is,  under  the  name  dissect- 

ing aneurism  accepted  by  most  writers 
as  a  form  of  aneurism.  It  is  bettor,  how- 
ever, to  reject  it,  since  it  differs  from 
aneurism  in  ever)-  essential  feature.  It 
occurs  chiefly  in  the  aorta,  which  may 
show  the  separation  through  nearly  its  en- 
tire length.  The  blood  current  may  sepa- 
rate the  coats  for  a  long  distance  or  form 
a  circumscribed  sac  within  the  thickness  of 
the  arterial  wall.  The  blood  may  finally 
burst  through  the  outer  surface  of  the 
ivall,  and  cause  hemorrhuge  into  the  cellu- 
lar tissue,  or  into  the  pericardial,  pleural 
or  abdominal  cavity.  Sometimes  the  di- 
verted current  reenters  the  caliber  of  the 
vessel  through  an  opening,  due,  a»  was  the 
opening  of  exit,  to  a  patch  of  atheromatous 
softening.  This  tunnel-like  channel,  with 
the  consequent  thickening  of  the  vessel 
wall,  may  cause  the  artery  to  present  the 
ap])carance  of  being  double.  It  would  be 
jrassible  for  the  se{>arated  coats  to  bulge 
into  the  caliber  of  the  artery  and  by  occlu- 
eion  cause  gjuigrene  of  the  parts  below.  It  is  readily  seen  that  this  sep- 
aration of  arterial  oiats  is  verj'  different  from  aneurism,  and  only  eorre- 
aponds  to  the  ilefluitiuu  of  aneurism  when  a  distinct  circumscribed  sac 
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is  formed  within  thf  tliickiit'ss  of  the  vessel  wull.  This  is  of  oxcee<l- 
inply  rare  occurrence.  It  is,  tlicreforc,  lx;tter  to  limit  the  term  aneu- 
rism to  the  two  forms,  tubular  and  sacciform,  and  dismiss  tlie  term 
dissecting  aneuriani  cntiri'tv,  using  instead  the  words  se)Himtion  of 
arterial  coats. 

A  fusiform  or  ^pindlc-shDi>eil  nnenrism  is  a  dilutation  or  oxitansion 
of  the  entire  circumference  and  usually  of  all  the  coats  of  an  arterj-, 
while  a  sacciform  aneurism  is  a  sae  or  jmuch,  consisting  of  one  iir 
more  of  the  coats,  devcliii>ed  tijKni  one  si<le  of  tiie  artery  nn<l  commti- 
nicating  with  the  interior  of  tlie  vessel  hy  a  narnnv  opening. 

Fusifumi  aneurism  is  much  less  connnon  than  the  sacciform  variety, 
and  is  chiefly  met  with  in  the  aorta  and  in  the  iliac  and  femoral  arte- 
ries. The  dilatation,  though  not  always  uniform,  is  usually  more 
marked  at  the  middle  of  the  tumor  and  diminishes  toward  each  ex- 
tremity until  the  normal  calihcr  of  the  artery  is  n^inod.  This  gives 
the  aneurism,  which  necessarily  lias  an  opening  of  entrance  and  one  of 
«xit,  a  spindle  shape.  The  wjills  of  the  tumor  consist  of  degenerated 
and  thickened  arterial  coats  with  a 

roughened  inner  surface.     There  is  Pio.  107. 

aome  increase  in  tlic  length  of  the  ~ 

alter)'  at  the  dilated  and  hrpcrtro- 
pliied  spot.  This  form  of  aiicn- 
rism,  onlikc  the  sacciform  variety, 
■does  not,  as  a  rule,  enclnso  lami- 
nated fibrin.  Chronic  arteritis 
with  its  consequent  atheromatons 
degeneration  of  t\w  arterial  walls 
is  the  chief  factor  in  the  nuisation 
■of  such  aneurisms.  Tnumiatic  fusi- 
form aneurism  seems  to  Iw  almost 
an  impossibility.  Oeeasionally  sev- 
eral fusiform  aneurisms  are  dcvel- 
o|>ed  in  connection  with  the  same 
artery",  which  is  of  normal  calilKT 
between  the  dilated  regions.  The? 
lateral  blood  pressure  in  fusiform 
aneurisms  is  com])anitivcly  mo«lor-  '  "'""'^  "iui'''rinI-.*"I's"*Klvv.'"''' "'" " '" "'""' 
ate  in  amount;  hcnec  tliey  grow 

«lowly  and  do  not  readily  burst,  but  it  h  not  tuuisual  for  a  saeciform 
aneurism  to  be  dcvcloiicfl  u]Hin  the  surface  of  a  fusiform  dilatation  and 
to  cause  death  by  rupture.  I  n  eases  of  v<Ty  lurge  fusiform  aneurism 
of  the  aorta  death  nuiy  also  occur  from  synenpe,  because  the  heart  is 
unable  to  give  sufBdent  forward  motion  to  the  mass  of  bI(.N)d  (•outaincd 
in  the  large  tumor.  Hence  the  circulatory  movement  in  the  mon>  dis- 
tant vessels  is  imjKiircd  and  fatal  syncope  uuiy  supervene. 

The  sacciform  aneuri.-'nf  is  the  more  common  variety  of  the  discise, 
and  is  that  which  is  meant  when  the  sim)>]e  term  aneurism  is  used. 
fusiform  aneurisms  aiv  so  infrequent,  and   in  comparison  with  the 
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sacciform  variety  so  unimportant  surgically,  that  further  reference  to 
them  is  scarcely  necessary. 

A  sacciform  aneurism  is  a  sac  or  pouch  develo|>ed  upon  one  side  of 
an  artery,  by  localized  dilatation  of  the  arterial  wall,  and  communicat- 
ing with  the  interior  of  the  vessel  by  a  narrow  orifice  or  mouth.  The 
cavity  of  the  sac  has  a  much  greater  diameter  than  its  orifice  of  com- 
munication with  the  artery,  and  it  is,  therefore,  usual  to  speak  of  the 
body,  neck  and  mouth  of  the  aneurism.  The  walls  of  the  sac  may, 
if  the  tumor  is  small,  consist  of  all  three  arterial  tunics  ;  but  usually  it 
is  only  the  outer  tunic  and  perhaps  part  of  the  thickness  of  the  middle 
tunic  that  form  the  sac. 

As  internal  pressure  causes  further  distention,  the  tunics  l^ecome 
blended  and  finally  may  disappear  at  places  and  be  substituted  by  an  ad- 
ventitious wall  of  condensed  and  newly  formed  cellular  tissue.  Sacci- 
form aneurism  may  be  developed  upon  the  surface  of  a  fusiform  aneur- 
ism, which  is,  as  has  been  seen,  little  more  than  a  diseased  and  greatly 
enlarged  artery. 

Causes. — Any  agency  that  lessens  the  power  of  the  arterial  wall  to 
resist  the  stretching  influence  of  the  blood  impelled  by  the  cardiac  im- 
pulse and  any  circumstance  that  diminishes  the  normal  elasticity,  by 
which  the  artery  contracts  as  soon  as  this  stretching  influence  is  relaxed, 
must  predispose  to  aneurismal  dilatation.  Hence  the  degenerative  fatty 
change  known  as  atheroma,  which  occurs  in  the  arterial  tunics  as  a 
result  of  arteritis,  is  the  chief  factor  causing  a  predisposition  to  aneu- 
rism. Anything  that  induces  the  atheromatous  change,  such  as  ad- 
vancing age  and  alcoholic  intemperance,  may  be  an  indirect  cause  of 
aneurism.  Unusual  muscular  exertion,  by  inducing  violent  heart 
action  and  preventing  rapid  admission  of  blood  into  the  capillaries, 
causes  increased  intravascular  pressure,  and  thus  may  be  the  immediate 
cause  of  an  aneurismal  dilatation.  If  the  artery  is  previously  athero- 
matous, the  sudden  strain  causes  the  inner  coat  to  give  way  at  a  point 
where  an  atheromatous  patch  is  situated  ;  the  fatty  pulp,  lying  under 
the  inner  layer  of  the  inner  tunic,  is  evacuated,  and  thus  in  tlie  integrity 
of  the  wall  is  made  a  breach,  which  allows  distention  to  occur  under 
the  force  of  the  blood  stream.  Continuously  laborious  occupation  is 
not  so  dangerous  in  this  r^rard,  for  the  vessels  seem  to  acquire  strength 
by  the  gradual  accession  Qjf  great  intravascular  tension.  It  is  a  sudden 
strain,  in  vess(»ls  unused  tto  auch  a  degree  of  tension  and  which  are 
previously  degenerated,  that  tends  to  cause  such  damage. 

External  violence  without  a  wound,  such  as  blows  and  concussions, 
may  loosen  the  membrane  covering  an  atheromatous  spot  and  induce 
aneurism  in  much  the  same  way.  Internal  strain  upon  the  arterial 
walls  is  increased  by  jx)stures  which  cause  flexures  of  the  vessel ;  by 
overtight  clothing,  especially  around  the  neck ;  and  by  the  anatomical 
division  of  the  artery  into  two  branches  of  nearly  equal  caliber.  The 
blood  flow  is  retarded  by  these  conditions,  and  consequently  the  lateral 
pressure  is  increased.  Hence,  aneurism  is  more  liable  to  occur  when 
sudden  muscular  effort  is  made  or  any  unusual  strain  is  thrown  upon 
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the  walls  of  an  artery  under  such  disadvantageous  eircumstanees. 
Sometimes  a  "  giving  way"  sensation  is  felt  at  the  time  of  the  violent 
exertion.  This  is  prol>ably  caused  by  a  rupture  of  the  middle  coat, 
and  may,  perhaps,  occur  in  a  healthy  artery. 

There  appears  to  be  an  imperfectly  understood  connection  between 
heart  disease  and  the  occurrence  of  aneurism.  Embolism  is  believed 
by  some  authors  to  cause  the  development  of  aneurismal  dilatation. 
This  is  especially  so  in  infective  emlwlism  from  ulcerative  endocarditis 
and  other  septic  processes.  As  the  aneurism  occurs  at  and  not  above 
the  point  of  lodgment  of  the  embolus,  the  lesion  is  supposed  to  be 
due  to  a  local  arteritis  resulting  from  the  septic  character  of  the  em- 
bolus. This  is  the  explanation  of  the  well  known  non-occurrence  of 
aneurism  in  cases  of  non-infective  embolism. 

Syphilis  has  been  regarded  by  some  writers  as  a  cause  of  aneurism. 
This  is  doubtful,  since  syphilitic  arteritis  seldom  attacks  the  larger 
arteries,  and  it  is  there  that  aneurism  is  more  commonly  met.  Syph- 
ilitic arteritis  is  preeminently  a  disease  of  small  vessels.  It  may  be  a 
fiu^r  in  the  causation  of  aneurism  of  arteries  of  the  brain.  Finally, 
"wounds  of  arteries  may  be  followed  by  aneurism.  The  subject  of 
traumatic  aneurism  has,  however,  l)een  discussed  in  a  previous  section 
and  requires  no  further  mention  here. 

When  an  atheromatous  spot  has  given  way,  as  described  above,  and 
the  pressure  does  not  cause  complete  j>erforation  of  the  wall  and  hem- 
orrhage, it  is  usually  a  sacciform  aneurism  that  is  develoi>ed.  When, 
however,  there  is  an  absence  of  normal  and  of  inflammator}'^  adhesion 
between  the  tunics  and  their  component  layers,  separation  of  the  arterial 
coats  may  be  induced  by  the  blood  current  insinuating  itself  between 
them.  Thus  may  be  caused  on  rare  occasion  separation  of  the  arterial 
coats,  the  so-called  dissecting  aneurism. 

Pafhology. — Dissection  of  a  sacculated  aneurism  shows  on  the  out- 
side an  investment  or  covering  of  cellular  tissue,  resulting  }>artly  from 
inflammatory  condensation,  partly  from  atrophy  of  the  muscles  and 
other  structures  that  have  Ixien  subjectc^d  to  i)ressure  by  the  increasing 
tumor.  Within  this  more  or  less  imperfect  investment  is  found  the 
true  aneurismal  sac,  consisting  of  one  or  more  of  the  arterial  tunics 
which  have  become  so  thickened,  blended,  and  changed  by  interstitial 
growth  that  it  is  usually  im]>ossible  to  determine  their  exact  identity. 
The  inner  and  middle  coats  can  sometimes  l)e  recognized  by  the  patches 
of  atheromatous  degeneration  visible  in  their  structure.  In  large 
aneurisms  the  two  inner  coats  have  usually  disappeared ;  indeed,  the 
outer  one  may  be  absent  in  places  and  its  place  be  supplied  by  the  ex- 
ternal investment  above  mentioned  and  the  laminated  fibrin  contained 
in  the  sac.  The  true  sac  is  of  varying  thickness  in  different  regions 
of  the  tumor. 

It  is  evident  that  in  all  aneurisms,  except  in  the  very  smallest, 
there  must  be  a  natural  growth  of  the  sac  wall  after  the  p)uch  has 
first  been  formed,  for  the  area  of  tissue  that  constituted  the  arterial 
wall  at  the  site  of  disease  could  not  jwssibly  Ix'  stretched  so  as  to  form 
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a  sac  of  such  dimeiisions.  The  irregular  thickeniug  and  thiuning  of 
the  sac  depend  upon  the  force  of  the  blood  current  in  the  aneurism. 
Where  the  blood  impinges  wth  the  greatest  force,  there  will  the  sac 
be  thinnest.  Inside  the  true  sac  there  will  nearly  always  be  found 
numerous  concentric  layera  of  more  or  less  completely  decolorized 
fibrin.  The  layers  of  fibril  nearest  the  sac  wall  are  tougher  and 
more  yellow  than  those  nearer  the  center  of  the  aneurism,  which  are 
softer  and  somewhat  reddish.  This  laminated  fibrin  is  found  espe- 
cially in  those  irregular  pockets  or  pouches  of  the  sac  which  are  away 
from  the  rapid  current  circulating  in  the  aneurism.  This  deposition 
of  fibrin  is  encouraged  by  any  agency,  whether  within  the  aneurism 
or  entirely  foreign  to  it,  that  diminishes  the  force  of  the  current  within 
the  tumor.  When  fibrin  has  once  begun  to  form  upon  the  inner  wall 
of  the  sac  it  has  a  tendency  to  increase  by  further  deposition  from 
the  blood.  Thus,  layer  after  layer  is  formed.  The  outer  layers,  be- 
ing the  oldest,  naturally  become  more  decolorized  and  tougher.  The 
laminated  fibrin  is  a  beneficial  provision  of  nature,  for  by  reason  of 
its  tough,  fibrous  nature,  it  strengthens  the  sac  wall  and  acts  as  a  pad 
to  lessen  the  force  of  the  pulsating  blood  current,  which  is  tending  to 
distend  and  rupture  the  sac.  Moreover,  it  lessens  the  capacity  of  the 
fiac,  and  by  its  continual  deposition  tends  to  fill  up  and  obliterate  the 
cavity  of  the  aneurism.  Fusiform  aneurisms  usually  contain  little  or 
no  laminated  fibrin.  At  the  center  of  the  aneurism,  within  the  con- 
centric layers  of  fibrin  there  will  be  found  a  mass  of  soft,  black  or 
reddish  black  clot  or  a  mixture  of  such  clot  and  fluid  blood.  This 
soft  clot  may  be  an  ante-mortem  or  a  iK)st-mortem  formation. 

The  secondary  changes  produced  by  an  aneurLsmal  tumor  are  numer- 
ous and  are  due  especially  to  the  pressure  exerted  by  its  growth.  Thus, 
oedema,  varicose  veins  and  venous  occlusion  may  occur  fi'om  pressure 
on  the  veins  ;  and  neundgia,  paralysis,  ane^sthesia,  obscure  pains  and 
'Hired''  sensations  may  result  from  nerve  compression.  Aphonia 
may  follow  if  the  function  of  the  recurrent  laryngeal  nerve  is  inter- 
rupted. Organs  are  displaced,  bones  and  cartilages  eroded  and  per- 
forated, synovial  sacs  ojxjned,  gangrene*  of  distal  parts  determined,  and 
many  other  destructive  processes  inaugurated  before  death  or  cure 
occurs,  (xangrene  may  be  due  to  pressure  causing  interference  with 
circulation  to  the  parts  below  or  to  a  portion  of  laminated  fibrin  or 
soft  clot  becoming  detached  and  being  washed  into  one  of  the  distal 
branches  and  plugging  it. 

Sjnnptoms. — The  symptoms  of  aneurism  are  usually  of  gradual  de- 
velopment, but  occasionally  it  happens  that  the  patient  experiences  a 
sensation  of  something  giving  way,  which  is  accompanied  by  a  sudden, 
sharp  pain  and  is  followed  by  the  appearance  of  a  tumor.  An  aneu- 
rismal  tumor  is  usually  rounded  or  oval  in  outline  and  is  covered  by 
healthy  skin,  unless  suppuration  or  ulceration  is  taking  place.  These 
events  occur  only  in  the  last  stages  of  the  disease. 

An  aneurism  gives  rise,  as  does  any  other  tumor  of  similar  size  and 
location,  to  certain  pressure  effects.     These  symptoms  are  in  no  way 
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charactoristic  and  do  not  aid  in  establishing  a  differential  diagnosis. 
In  addition  there  arc  symptoms  depending  ui)on  the  relation  of  the 
ancurismal  tumor  to  the  circulation.  These  are  peeuliar,  and,  when 
found  in  combination,  are  ])athognomonie  of  aneurism. 

The  pressure  of  an  aneurism  may  give  rise  to  a  i)ain,  numbness, 
muscular  weakness  or  paralysis,  venous  congestion,  oedema  and  vari- 
cosities, gangrene,  obstruction  to  breathing  and  swallowing,  tracheal 
tugging  and  many  other  symptoms  due  to  interference  with  the  func- 
tions of  special  organs.  Hoarseness,  si)asniodic  dyspncra,  cough  or  im- 
controllablc  eructation  may  \)C  produced  by  pressure  upon  the  laryngeal 
or  other  branches  of  the  pneumogastric  nerve ;  facial  distortion,  deaf- 
ness, ptosis  or  strabismus  from  similar  involvement  of  cranial  nerves  ; 
boring  pain  or  even  synovitis  from  erosion  and  perlbration  of  bones 
and  cartilages,  and  nutritive  changes  from  involvement  of  lymphatic 
vessels  or  the  thoracic  duct.  The  pressure  effects  of  an  aneurism  are  ap- 
parently more  rapidly  developed  than  those  of  an  ordinary  tumor  of  sim- 
ilar size.     This  is  probably  due  to  the  pulsating  character  of  the  former. 

The  symptoms  due  to  the  (circulatory  relations  of  the  aneurism  may 
be  called  intrinsic  symptoms  and  are  five  in  number,  namely  ; — location, 
change  in  tension,  j)ulsiitioii,  thrill,  murmur.  An  aneurism  is  neces- 
sarily located  in  the  course  of  an  arterial  trunk,  and  cannot  be  displaced 
from  its  connection  witli  the  artery.  If  occluding  digital  j)ressure  is 
made  upon  tlie  vessel  below  the  aneurism,  the  tumor  becomes  more 
tense  and  less  com[)ressible  ;  and,  if  the  sac  contains  but  little  laminated 
fibrin  and  has  thin  walls,  the  tumor  may  even  become  larger  than 
usual  by  the  stretching  influence  of  the  unusual  amount  of  blniul 
dammed  up  in  it.  If  the  entrance  of  blood  into  the  sac  is  prevented 
by  pressure  upon  the  artery  alxjve  the  aneurism,  the  tension  is  dimin- 
ished and  the  tumor  becomes  comparatively  flaccid  and  compressible. 
The  clastic  bandjige  when  tightly  applied  to  the  limb,  as  in  bloodless 
operating,  often  causes  a  marked  diminution  in  the  size  of  the  tumor. 
It  may  do  harm,  however,  by  displacing  ]K)rtions  of  fibrin  and  causing 
embolism. 

The  compressibility  or  non-comj)ressibility  of  individual  aneurisnial 
tumors  is  chiefly  determined  by  the  absence  or  presence  in  them  of 
a  large  amount  of  laminated  fibrin.  The  variation  in  compressibility 
or  tension,  observed  when  the  exit  or  entrance  c)f  blood  is  check(Ml,  is 
due  to  the  degree  of  distention  of  the  sac  by  its  circulating  blood  con- 
tents. When  the  sac  contains  much  fibrin  or  has  a  thick  wall,  this 
symptom  is  not  well  marked. 

The  pulsation  of  an  aneurism  is  a  peculiar  expansive  beat,  which 
not  only  lifts  the  fingers  or  hand  laid  u|K)n  the  top  of  the  tumor,  but 
drives  apart  the  fingers  or  han<ls  wlien  the  tumor  is  gras])ed  latei*ally. 
This  lateral  pulsation  is  due  to  the  fluid  contents  of  the  aneurism 
transmitting  the  shock  of  the  heart  beat  equally  in  all  directions. 
When  the  sac  is  largely  filled  with  fibrin,  and,  therefore,  has  little 
blood  contents,  this  lateral  pulsation  is  less  markcK.1  and  only  a  dead 
thud  is  perceived. 
19 
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Another  peculiarity  of  aneurismal  pulsation  is  the  wave-like  move- 
ment. The  pulsation  does  not  seem  to  affect  all  parts  of  the  tumor 
simultaneously,  but  swells  up  somewhat  gradually  as  if  propagated  from 
one  point,  and  then  in  a  similar  way  subsides.  Pressure  upon  the 
artery  above  the  tumor  arrests  pulsation ;  pressure  below  it  and  ele- 
vation of  the  limb  have  a  tendency  to  make  it  more  marked.  Aneu- 
risms with  large  orifices,  and  which  contain  little  fibrin,  present  the 
most  characteristic  pulsation.  In  partially  solidified  aneurisms  the 
pulsation  may  be  absent  or  obscure,  or  may  resemble  the  simple  rise 
and  fall  of  a  solid  tumor  lying  upon  an  artery.  Pulsation  may  also 
be  absent  because  of  rupture  of  the  aneurism,  because  of  inflammatory 
infiltration  between  the  sac  and  the  surface,  because  loose  clots  have 
plugged  the  orifice  of  communication,  or  because  the  disease  has  just 
been  spontaneously  cured  and  the  tumor  has  not  yet  entirely  disap- 
peared. When  the  artery  is  compressed  above  the  seat  of  disease,  so 
that  no  blood  enters  the  sac,  the  tumor,  as  previously  stated,  becomes 
pulseless  and  flaccid.  If  the  tumor  is  now  grasped  laterally  and  the 
pressure  upon  the  vessels  suddenly  removed,  the  expanding  pulsation, 
by  which  the  sac  is  instantly  refilled,  is  readily  felt  and  even  seen. 
When  the  sac  has  a  large  mouth,  one  pulsation  distends  it  fully ;  if 
the  orifice  is  small,  the  sac  fills  more  slowly,  but  the  first  pulsations 
are  strong  beats. 

The  arterial  pulse  below  the  aneurism  is  much  less  marked  than  on  the 
opposite  side  of  the  body.  This  may  be  due  to  pressure  of  the  tumor  on 
the  artery,  to  arteritis  causing  occlusion  or  to  the  rigidity  of  calcification. 
It  is  possible  that  it  may  also  be  caused  by  the  large  amount  of  blood 
in  the  sac  distributing  the  pulsation  and  lessening  that  in  the  current 
below.  This  variation  in  the  two  radial  arteries  is  of  aid  at  times  in 
diagnosticating  aneurism  of  the  thoracic  aorta. 

Just  after  the  heaving  pulsation  of  an  aneurism,  the  hand  of  the  ex- 
aminer can  often  perceive  a  peculiar  tremulous  or  vibrator}^  movement 
called  the  thrill.  The  thrill  is  due  to  the  rebound  of  the  blood  column, 
and  is  said  to  be  more  distinct  w^hen  the  artery  lies  between  the  sac 
and  the  surface  upon  which  the  hand  is  placed. 

The  last  of  the  five  intrinsic  symptoms  of  aneurism  is  the  murmur, 
or  bruit.  This  is  an  intermittent  blowing,  rasping  or  purring  sound, 
due  to  the  blood  rushing  through  the  narrow  mouth  into  the  dilated 
cavity  of  the  sac.  It  is  heard  by  applying  the  ear  either  w^ith  or 
without  a  stethoscope  to  the  surface  of  the  tumor.  The  tone  varies 
greatly,  depending  on  the  size,  shape  and  location  of  the  orifice,  its 
relation  to  the  sac,  and  perhaps  upon  the  character  of  the  surrounding 
tissues.  It  is  most  distinct  in  fusifi»rm  aneurisms  and  sacciform 
aneurisms  with  large  mouths.  It  is  synchronous  with  the  aneurismal 
pulsation  and  is  stopped  by  pressure  on  the  artery  above  the  sac,  but 
returns  as  soon  as  the  pressure  is  removed  and  the  blood  allowed  to 
flow  into  the  sac.  If  the  tension  of  the  sac  is  lessened  by  elevating 
the  limb  or  by  compression  of  the  artery  above  the  tumor,  the  murmur 
may  sometimes  be  lieard  in  cases  in  which  it  was  previously  absent. 
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Increasing  the  tension  by  pressing  upon  the  artery  below  would,  on  the 
other  hand,  have  a  tendency  to  diminish  the  murmur.  If  the  orifice 
18  very  small  or  the  sac  nearly  '  filled  with  fibrin,  there  may  be  no 
murmur  generated.  The  ancurismal  murmur  is  not  infrequently  al)- 
senty  and,  indeed,  may  be  present  at  one  time  and  afterward  disap])ear. 
A  double  murmur  indicates,  according  to  Erichsen,a  sacciform  aneurism. 

These  intrinsic  symptoms  may  not  all  be  present  in  a  given  aneurism, 
but  the  association  of  two  or  more  of  them  usually  renders  the  diagnosis 
quite  clear. 

When  an  aneurism  ruptures,  permitting  the  blood  and  clots  to  be- 
come diffused,  the  tumor  loses  its  definite  outline  and  becomes  rapidly 
lai^ger.  Pulsation,  thrill  and  murnmr  l>ecome  obscure  or  absent ;  pain 
increases,  and  coldness,  lividity  and  (edema  of  the  extremity  are  apt 
to  occur.  The  subcutaneous  hemorrhage  may  cause  syncojK?.  Coagu- 
lation of  the  blood  and  inflammatory  condensation  of  the  cellular  tissue 
may  in  very  occasional  instances  limit  diffusion  after  the  rupture  and 
lead  to  spontaneous  cure  of  the  aneurism.  Usually,  however,  the 
swelling  increases  and  the  c^ise  terminates  in  gangrene  or  suppunition, 
accompanied  most  likely  with  hemorrhage. 

DialgnosiB. — The  differential  diagnosis  of  aneurism  from  other  tumors 
should  always  receive  trareful  and  systematic  attention.  No  swelling 
near  an  artery  should  ever  l)e  laid  oj)en  until  the  possibility  of  aneurism 
has  been  eliminated  by  accurate  examination. 

The  pain  caused  by  internal  aneurism  may,  when  the  tumor  is  not 
easily  discoverable,  be  mistaken  for  rheumatism  or  neuralgia.  Such  an 
error  is  hardly  prolmble  in  the  external  aneurisms  that  c»ome  under  the 
observation  of  surgeons.  There  are  two  cirtnimstances  that  at  times 
render  the  differential  diagnosis  of  aneurism  troublesome.  First, 
there  are  pulsating  tumors  that  are  not  aneurisms ;  and  secondly, 
there  are  aneurisms  that  do  not  {)ulsat(\ 

A  solid  or  cystic  tumor  or  an  abscess  situated  over  a  large  artery 
may  show  transmitted  ])ulsati(>n.  The  pulsation  in  such  cases  Ls  not 
so  expansive  as  in  aneurism,  but  is  rather  a  simple  rise  and  fall  wliich 
may  be  diminished  or  stopped  when  the  timior  is  pushed  or  lifted 
Bway  from  the  arter}\  Flexing  the  limb  so  as  to  relax  the  deep  fascia 
will  probably  lessen  the  pulsation,  which,  moreover,  is  sometimes  felt 
only  in  the  line  of  the  artery  and  not  over  the  entire  tumor.  There 
is  no  murmur,  or  if  any,  it  is  only  a  dull  beating  such  as  is  lieanl 
when  an  artery  is  com])ressed  with  a  stethoscoiK\  The  tension  and 
size  of  such  tumors  are  not  affected  by  occluding  pressure  u]>on  the 
urtery  above  or  below  the  swelling.  The  suddenness  with  which 
aneurisms  regain  their  usual  size  when  arterial  pressure  on  the  (^anliac 
side  of  the  tumor  is  removed  is  very  characteristic,  and  is  not  present 
in  tumors  with  a  mere  transniitte<l  pulsation. 

Cysts  or  abscesses  communicating  with  a  joint  or  with  the  abdom- 
imil  or  any  otlier  cuvity  may  be  ])artially  emptied  by  pressure ;  but 
they  refill  afterward  without  reference  to  the  arterial  circulation.  An 
abscess  situated  above  or  surrounding  an  aneurism  will  appear  as  a 
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tumor  having  pulsation  and  some  of  the  other  symptoms  of  aneu- 
rism. Such  cases  are  fortunately  r^re.  The  aspirator  lyould  be  avail- 
able for  establishing  the  diagnosis.  -  If  the  suppuration  is  due  to  rup- 
ture of  the  aneurism,  the  opening  between  the  sac  and  the  pus  collection 
will  permit  hemorrhage  to  follow  the  opening  of  the  abscess.  Pulsa- 
tion is  usually  feeble  or  absent  in  such  conditions,  and  unless  the  pre- 
vious history  is  obtained  the  surgeon  may  be  misled  into  laying  open 
the  tumor.  The  fatal  bleeding  may  not  occur  until  some  hours  after 
the  incision,  because  the  laminated  fibrine  may  for  a  time  act  as  a  bar- 
rier. A  murmur  should  be  carefully  sought  in  such  cases,  since  it  is^ 
less  likely  to  be  absent  than  other  aneurismal  phenomena. 

Some  vascular  tumors  or  angiomas  resemble  aneurisms  very  much* 
They  are  apt,  however,  to  have  a  more  spongy  feel  and  are  not  so  dis- 
tinctly circumscribed  as  aneurisms.  If  the  blood  is  pressed  out  of 
such  a  tumor  it  returns  somewhat  tardily  and  irregularly,  causing  the 
tumor  to  dilate  slowly  and  unevenly  and  not  with  the  sudden  bound 
that  is  seen  in  aneurisms.  Pressure  upon  the  artery  below  causes  no- 
marked  increase  in  size  of  the  tumor.  The  pulsation  is  not  as  forcible 
or  distinct  as  in  aneurism,  and  it  lacks  the  expansive  and  wave-like 
character  of  the  pulsation  found  in  the  latter  disease.  The  murmur 
is  more  confused  and  less  well  defined.  The  introduction  of  a  hollow 
needle  will  probably  give  exit  to  blood ;  but  the  blood  will  scarcely 
spurt  as  in  the  event  of  puncture  of  an  aneurismal  sac,  nor  will  the 
needle  be  likely  to  give  to  the  surgeon's  hand  the  sensation  of  having 
its  end  in  a  cavity.  The  use  of  the  X-rays  will  at  times  aid  in  the 
diagnosis  of  aneurism  ;  particularly  in  intrathoracic  aneurisms. 

Malignant  tumors,  especially  sarcomas  of  the  bones,  may  when 
very  vascular  assume  pulsation.  If  in  localities  where  aneurism  is 
common,  the  diagnosis  becomes  at  times  almost  impossible.  The  his- 
tory of  such  growths  generally  shows  that  pulsation  was  not  present 
when  the  tumor  first  apj)€ared,  and  that  the  growth  has  recently  be- 
come of  softer  consistence  than  formerly.  Careful  examination  shows 
that  the  pulsation  is  not  very  distinct,  that  the  murmur  is  soft  and 
subdued,  and  that  little  variation  in  size  is  produced  by  pressure  on 
the  artery  between  the  tumor  and  the  heart.  The  pulsation  and  mur- 
mur after  having  once  appeared  do  not,  as  in  aneurism,  become  more 
conspicuous  as  the  bulk  of  the  growth  is  augmented  ;  often  these  phe- 
nomena are  perceptible  only  over  certain  parts  of  the  tumor.  In- 
volvement of  the  adjacent  lymphatic  glands  suggests  malignant  dis- 
ease, which,  moreover,  is  apt  to  be  more  or  less  irregular  in  outline. 
In  very  obscure  cases  an  attempt  might  be  made  to  remove  a  small 
portion  of  the  interior  of  the  tumor  for  microscopic  examination  by 
inserting  an  instrument  such  as  is  used  for  cutting  out  pieces  of  mus- 
cle in  cases  of  suspected  trichinosis. 

Aneurisms  that  are  devoid  of  pulsation  may  be  mistaken  for  deep 
abscesses  and  for  glandular,  fibroid  and  other  tumors.  The  pulsation 
ceases  in  an  aneurism  when  spontaneous  consolidation  has  occurred 
find  when  rupture  or  diffusion  of  the  blood  contents  has  taken  place. 
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An  aneurism^  M'hcn  s{)oi)tancously  cured  by  consolidation,  continues 
for  a  long  time  as  a  hanl  mass,  which  finally  shrinks  and  disa])pears. 
Such  a  ma.sa  cannot  easily  be  distinguished  from  other  hard  tumors 
except  by  the  history.  A  tumor  located  near  an  artery,  especially  if 
it  shows  a  tendency  to  decrease,  should,  therefore,  l>e  well  scrutinized 
before  any  o|X?rative  tn»atment  for  extir|)ation  is  attempted. 

When  a  small  nipture  of  the  sac  occurs,  the  eifiise<l  blood  conceals 
pulsation,  changes  the  onlinary  gloi)uIar  sha]H'  of  the  aneurism,  and,  by 
gravitating  away  from  the  seat  of  disease,  may  make  the  tumor  appear 
to  have  a  site  distant  from  the  line  of  the  artery,  ifort^over,  the  super- 
ficial veins  may  l)ecome  unusually  niarkcMl,  because  the  cinnilation  in 
the  deep  veins  is  interfeivd  with  by  reason  of  the  pressure.  This 
<^ircumHtance  gives  the  tumor  the  ai>pearanee  of  malignant  disease. 
Aneurisms,  which  are  the  seat  (»f  small  niptun's,  are,  therefore,  at 
times  diagnosticated  fn)m  solid  tumors  with  difiieulty.  The  diagnosis 
is  easily  made  when  the  ru])ture  is  large,  for  th<»  interruption  of  circu- 
lation in  the  limb  1h»1ow,  the  swelling,  pain,  e<'chym(»sis  and  rapidly 
occurring  suppuration  or  giuigrene  are  cjuite  distinctive.  If  suj>- 
purution  occurs  around  an  aneurism,  pulsation  may  Ik*  absent.  The 
careless  surgeon  may  plunge*  a  bistoury  into  such  a  swelling  and  cause 
fatal  bleeding. 

Finally,  abnormal  jnilsation  of  an  artery  is  at  times  noticeable  in 
conditions  of  debility  and  in  nervous  subjects  and  may  be  mistaken 
for  aneurism.  The  absence  of  lateral  or  expansive  pulsation  and  of  a 
tumor  serves  to  dis])el  the  illusion. 

Oonne  and  Termination. — l^ntreated  aneurism  generally  con- 
tinues to  increase  in  si/^e  until  death  occurs  from :  (1)  Pressure  inter- 
fering with  important  organs,  such  as  the.  trachea,  pneumogastric 
nerve  or  heart;  (2)  syni*ope,  from  weakness  of  ceivbral  circulaticm 
bej'ond  the  large  sac;  (*\)  emi)olism  of  the  cerebnil  arteries  from  fnig- 
ments  washed  from  the  laminatinl  clots  ;  (4)  rui>ture  and  hemorrhage  ; 
(5)  gangrene,  from  pressuR'  on  the  vess4»ls  of  th(*  limb.  When  an 
aneurism  bursts  u|X)n  a  serous  sui'face  the  lu»morrhagc  is  usually  rapid, 
and  occurs  through  a  slit  or  star-like*  tear ;  but  when  the  rupture  is 
npon  a  mucous  surface,  the  bleeding  is  apt  at  first  to  be  intermittent 
and  80  slight  as  sciircely  to  attract  attention  as  it  oozes  through  a  small 
fissure.  Subsec|uently,  on  the  occasion  of  some  increase  in  blood-pres- 
aure  from  emotion  or  exertion,  a  small  slough  gives  way  and  a  sudden 
gushing  hemorrhage*  supervenes  through  a  small  cin'ular  aperture. 
Rupture  upon  the  (Mitancjous  surface  takes  place*,  as  a  rule,  by  the  proc- 
esses of  ulceration  or  suppuration  and  pointing  as  in  abscesses,  iiup- 
ture  of  the  sac  may,  of  course,  occur  with<Mit  external  communication. 
In  such  cases  the  blood  is  eHused  among  the  musch'S  and  fascias, 
and  commonly  leads  very  promptly  to  suppurative  or  gangrenous 
inflammation. 

Occasionally,  but  rarely,  an  aneurism  is  cured  spontaneously.  Any 
agency  that  lessens  the  bh^nl  current,  and  thereby  encourages  the 
deposition  of  laminated  fibrin  and  the  coagulation  of  blood  in  the  sac, 


294        DISEASES  AND  INJURIES  OF  THE  BLOOD   VESSELS. 

may  be  a  factor  in  this  fortunate  issue.  Absolute  quiet  of  mind  and 
body  and  maladies^  that  depress  the  general  circulation  or  draw  the 
mass  of  the  blood  to  a  r^ion  distant  from  the  seat  of  aneurism,  have 
this  tendency.  The  aneurism  itself  or  some  other  tumor  may  compress 
the  artery  above  the  seat  of  disease,  and  thus  diminish  the  current 
through  the  sac.  Spontaneous  cure  may  also  occur  from  occlusion  of 
the  vessel  above  or  below  the  disease  by  an  embolic  plug  swept  from 
vegetations  in  the  heart  or  from  the  fibrin  in  the  aneurismal  sac ; 
from  inflammation  of  the  sac  wall,  causing  within  the  aneurism  the 
formation  of  soft  clot ;  from  suppuration ;  from  rupture ;  and  from  gan- 
grene. Any  of  these  processes  may  at  times  fortunately  cause  sealing  of 
the  vessel  and  obliteration  or  destruction  of  the  sac  ;  but  they  are  dan- 
gerous complications  not  often  attended  by  such  a  gratifying  result* 

Treatment. — The  medical  or  constitutional  treatment  of  aneurism 
is  important,  even  in  those  instances  that  require  additional  surgical 
intervention.  Absolute  rest  of  body  and  mind  must  be  enforced  by 
keeping  the  patient  in  bed  in  the  recumbent  position,  and  free  from 
the  e3;citement  of  talking.  He  should  be  cautioned  to  avoid  rapid  or 
frequent  movements  of  the  limbs  and  not  to  rise  in  bed  unless  aided 
by  attendants.  He  should  not  get  out  of  bed  on  any  pretence.  The 
food  should  be  limited  in  quantity,  and  fi'ee  from  stimulating  or  in- 
digestible ingredients.  Very  little  water  or  fluid  diet  should  be  given. 
The  design  of  these  precautions  is  to  diminish  the  bulk  and  retard 
the  circulatory  force  of  the  blood,  in  order  that  deposition  of  laminated 
fibrin  in  the  sac  may  be  encouraged.  These  objects  may  be  further 
obtained,  if  the  patient  is  robust  and  plethoric  by  a  moderate  bleeding 
from  the  arm  and  the  administration  of  aconite  and  veratrum  viride 
in  comparatively  small  doses.  Bromide  of  potassium,  hydrate  of 
chloral  and  the  other  narcotics  may  be  employed  here,  and  also  in  a 
debilitated  subject,  to  induce  circulatory  repose.  Iodide  of  potassium 
has  been  strongly  recommended  in  tiie  treatment  of  aneurism.  It 
should  be  given  in  doses  of  20  to  30  grains  two  or  three  times  daily. 

The  medical  treatment  just  delineated  is  almost  the  only  treatment 
applicable  to  some  internal  aneurisms,  as  aneurisms  within  the  cavities 
of  the  trunk  are  called.  It  should  also  be  employed  as  an  adjuvant  to 
surgical  measures  in  cases  of  external  aneurism.  Though  cure  of  any 
form  of  aneurism  by  medical  means  is  rather  unusual,  amelioration  of 
symptoms  and  retardation  of  progressive  enlargement  are  their  com- 
mon sequences.  Fusiform  aneurisms  cannot,  but  sacciform  aneurisms 
may,  be  cured  by  such  measures. 

Many  surgical  expedients  have  been  devised  for  dealing  with 
aneurism.  There  are  three  methods  which  are  employed  more  fre- 
quently than  the  others. 

These  are : 

1.  Excision  of  the  tumor. 

2.  Compression  of  the  artery  above  the  tumor  by  instruments,  the 
fingers,  flexion  of  the  joint  or  the  Esmarch  apparatus. 

3.  Arterial  ligation. 
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Gralvano-puncture,  acupuncture,  the  introduction  into  the  sac  of 
foreign  bodies  such  as  horsehair  or  wire,  injections  of  coagulating 
liquids  such  as  the  iron  compounds,  manipulation  which  aims  to  de- 
tach fragments  of  fibrin  and  plug  the  distal  orifice  of  the  sac,  and 
the  other  proposed  methods  are  either  inferior  to,  or  much  more 
dangerous  than,  the  procedures  mentione<l  above.  Still  it  may  be 
justifiable  to  resort  to  one  of  these  methods  when  those  n^commended 
are  impracticable.  Thoracic  aneurisms  have  been  cured  by  the  intro- 
duction of  thin  gold  wire  into  the  sac,  through  a  small  hollow  aspir- 
ating needle,  and  the  passage  of  the  galvanic  current  into  the  sac  by 
means  of  the  wire. 

Amputation  may  be  demanded  as  a  last  resort,  in  onler  to  save  life, 
in  aneurisms  of  the  extremities  that  threaten  immediate  death  from 
hemorrhage  or  gangrene. 

Excision  of  the  aneurismal  sac  is  applicable  to  small  and  to  some 
large  aneurisms.  The  method  is  simple.  After  the  application  of 
the  Esmarch  apparatus  the  tumor  is  dissected  out  as  any  other 
growth  would  be  and  the  vessel  tied  al>ove  and  below  the  seat  of  dil- 
atation. The  wound  is  then  brought  together  w-ith  sutures.  A  S(.)me- 
vrhat  similar  method,  which  may  be  calknl  the  incision  method,  is  at 
times  justifiable  in  large  aneurisms,  though  it  is  seldom  employed  ex- 
cept in  cases  of  rupture  or  accidental  puncture  of  an  aneurism.  After 
the  circulation  has  been  controlled  by  compression  or  the  Esmarch 
apparatus,  the  sac  is  incised  so  that  the  clots  can  be  turned  out  and 
the  orifice  in  the  artery  discovered.  Into  this  aperture  a  probe  is 
passed  to  enable  the  operator  to  detect  the  |)osition  of  the  vessel, 
which  is  then  ligateil  above  and  below  the  oi)ening.  The  wound  is 
afterward  brought  together  by  sutures  or  packetl  with  some  antiseptic 
dreftsing  and  allowed  to  granulate. 

C0MPKES8ION. — Proximal  arterial  compression  is  the  form  of  com- 
pression adopted  in  practically  all  cases  in  which  compression  is  em- 
ployed ;  for  even  in  those  in  which  flexion  is  employtKl  it  is  the  com- 
pression exerted  on  the  artery  above  the  sac;  that  is  the  chief  element  of 
value.  Compression  of  the  arter\'  above  the  aneurism  acts  by  diminish- 
ing or  completely  arresting  the  flow  of  bl(K)d  through  the  sac.  This, 
in  the  one  case,  encourages  gradual  deposit  of  laminated  fibrin  which 
finally  fills  the  pouch  and  leads  to  solidification  ;  and  in  the  other, 
causes  the  sac  to  Ixicomc  filled  with  soft  clot,  after  which,  under  tlu^ 
influence  of  absorptive  and  contractile  influences,  the  aneurism  shrinks 
and  becomes  obliterated. 

It  is  probable  that  here,  as  in  ligation,  the  more  certain  and  safe 
treatment  is  that  in  which  the  pressure  is  so  regulated  that  a  small 
amount  of  blood  is  allowed  to  enter  the  aneurismal  pouch  during  the 
application  of  the  compressing  force.  Thus,  a  slow,  laminated  de- 
posit of  fibrin  occurs  and  the  sac  becomes  liard  and  solid.  When 
sufficient  pressure  is  made  upcm  the  artrry  to  close  its  caliber  entirely, 
the  anastomosing  arteries,  if  the  pressure  is  continuous,  will  soon 
carry  a  small  blood  stream   through  the   tumor,  provided  a   branch 
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leaves  the  main  trunk  between   the   seat  of    compression   and   the 
sac. 

It  takes  longer  to  fill  the  sac  with  deposits  of  laminated  Bbrine  than 
with  soil,  homogeneous  coagulum  ;  but  from  what  is  seen  after  ligation, 
the  former  aecms   the  surer  and  safer  method.     Therefore,  complete 


Diagiun  ahowlng  imill 


compression,  as  a  rule,  should  not  be  employed  unless  the  pressure  can 
be  applied  far  enough  above  the  aneurism  to  insure  the  existence  of  an 
intervening  branch  which  will  carry  a  gentle  current  of  blood  through 
the  sac.  Partial  compre-ssion  miy  be  employed  even  near  the  aneurism 
because  it  allows  a  portion  of  the  current  to  pass  through  the  vessel  at 
the  seat  of  pressure  and  thus  enter  the  sac. 

By  complete  compression  is  not  meant  such  a  degree  of  force  as  will 
cause  inflammation  of  the  tunics  and  permanent  occlusion  of  the  artery  ; 
merely  such  pressure  as  will  bring  the  opposite  walls  of  the  vessel  in 
contact  and  prevent  the  passage  of  the  blood  current  during  the  con- 
tinuance of  the  pressure.  It  should  be  continued  for  from  four  to  ten 
hours,  and  usually  requires  anresthesia  during  the  whole  period  for 
the  prevention  of  discomfort  and  actual  pain. 

Partial  compression,  which  allo^vs  some  blood  to  flow  through  the 
artery  at  the  pDint  of  pressure,  is  more  tolerable  to  the  patient  than 
complete  compression  and,  therefore,  does  not  require  aniesthesia.  Nar- 
cotics may  be  demanded,  however,  to  relieve  distress  occasioned  by  the 
restraint.  This  method  of  treatment  must  be  continued  for  days  and  per- 
ha|>s  for  two  or  three  weeks,  because  the  blood  current,  though  greatly  di- 
minished in  volume,  is  sufficient  to  prevent  rapid  solidification  in  tiie  sac. 

Either  form  of  cnmprcssion  may  be  employed  continuously  or  inter- 
ruptedly. Continuous  compression  is  probably  better  than  interrupted 
compression,  whether  complete  or  partial,  because  cure  is  more  rapidly 
attained. 

After  an  aneurism  lias  been  cured  by  compression  there  is  usually 
no  obliteration  of  the  artery  found  at  the  point  of  pressure.  In  the 
sacciform  variety  there  is  in  some  instances  no  obliteration  even  at  the 
seat  of  the  tumor,  but  the  circulation  goes  on  through  a  groove  or 
channel  in  the  solidified  aneurism.  Fusiform  aneurisms  are  not  very 
amenable  to  treatment  by  pressure. 
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Sefbre  compression  is  hcp^nn  the  patient  should  bo  confined  to  bed 

"for  three  or  four  days,  that  he  may  become  accustomed  to  the  restraint 

and   to  urinating  and  defecating  in  the  supine  posture.     The  limb 

should  be  shaved  and  \vashe<l,  and  the  skin  at  the  seat  of  proposed 

pressure  sprinkled  with  chalk,  oxide  of  zinc,  soapstone  or  other  un- 

irritating  powder.     The  bed  should  have  a  firm   mattress  ui)on  it. 

The  intelligent  co6i>eration  of  the  patient  should  he  obtained,  for  much 

depends  upon  the  continuous  perfect  adjustment  of  the  compressing 

force  whether  it  be  digital  or  instrumental. 

Bromide  of  potassium,  chloral  and  morphia  are  often  valuable  agents 
for  keeping  the  patient  comfortable.  When  about  to  apply  the  com- 
pressing force  the  surgeon  should,  by  momentary  pressure  on  the  distal 
portion  of  the  artery,  cause  the  sac  to  become  well  distended  with  blood. 
The  finger  or  pad  is  then  adjusted  to  the  artery  alwve  the  aneurism 
before  the  distal  pressure  is  relaxed. 

The  best  compressing  force  is  that  exerted  by  the  human  finger. 
This  is  called  digital  compression,  as  opposed  to  instrumental  com- 
pression, which  is  obtained  by  tourniquets,  susi>ended  weights  or  some 
similar  apparatus.  Digital  compression  necessitates  relays  of  physi- 
cians or  trained  assistants,  since  one  person  cannot  exert  effective  digital 
pressure  continuously  for  more  than  ten  or  fifteen  minutes. 

The  femoral  artc»ry  should  l)e  controlled  by  pressure  below  the  groin 
directed  backward  against  the  h(»ad  of  the  femur.  The  brachial  artery 
at  its  upper  part  is  compressed  by  pressure  outward  and  backward 
against  the  shaft  of  the  humerus.  The  amount  of  force  should  be  no 
greater  than  that  which  stops  pulsation  in  the  tumor.  It  is  for  these 
reasons  that  the  finger  tip  of  an  intelligent  person  is  far  better  than 
any  pad  that  can  be  deviseil  by  instrument  makers.  Complete  occlu- 
sion can,  therefore,  generally  be  maintained  without  amesthesia.  An- 
other, though  indirect  advantage  of  digitil  compression,  is  the  constant 
presence  of  the  assistants,  which  serv(;s  to  interest  and  encourage  the 
patient. 

When  trained  assistants  aiv  not  obtainable,  digital  has  to  be  substi- 
tuted by.  instrumental  pressure.  Sometimes  one  method  may  be  use<l 
as  an  adjuvant  to  the  other. 

Various  tourniquets  and  (»ompress(»rs  have  been  devised  f(»r  making 
pressure  on  the  artery.  The  essential  point  is  that  tlie  venous  ein^i- 
lation  shall  be  interfered  with  as  little  as  possible  ;  lience  a  small  pad 
ermtroUed  by  a  screw  or  spring  and  a  larger  pad  to  make  counter- 
pressure  on  the  opposite  side  of  the  limb  are  characteristics  of  nearly 
all  these  instniments.  Sometimes  there  is  a  scTies  of  small  i)ads,  so  that 
pressure  may  be  applied  alternately  to  different  parts  of  the  artery  and 
the  integument  be  thus  relieved  of  injurious  pressure. 

When  the  aneurism  is  of  the  brachial  arterv  at  the  elbow  or  of  the 

■ 

popliteal  arterj',  compression  by  flexion  may  be  employed  as  a  m(*tli(Kl 
of  treatment.  This  mode  consists  in  keeping  the  elbow  or  knee  firmly 
flexed  so  as  to  bend  the  arterv  and  at  tlie  same  time  exercise  ]>ressure 
on  the  tumor  itself.     The  circulation  through  the  sac  is  thus  greatly 
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lessened.  The  flexed  posture  can  be  maintained  by  applying  a  collar 
around  the  limb  above  the  joint  and  another  below  it,  and  preventing- 
extension  by  a  short  chain  attached  to  both.  A  more  simple  means  is 
an  ordinary  roller  bandage  applied  by  figure  of  eight  turns.  The  forced 
flexion  should  be  sufficient  to  check  pulsation  completely  in  the  sac, 
but  the  joint  should  not  be  flexed  to  such  an  acute  angle  as  will  make 
too  violent  pressure  on  the  aneurism  or  injure  the  articulation.  It  is 
not  satisfactory  in  large  aneurisms  nor  in  those  tending  to  inflamma- 
tion. Rupture  or  suppuration  may  be  induced  by  it  in  such  cases.  In 
small  aneurisms  and  as  an  adjuvant  to  digital  or  instrumental  com- 
pression, flexion  has  a  value.  Cure  of  aneurism  at  the  elbow  or  knee 
has  occasionally  been  obtained  by  voluritary  maintenance  of  the 
flexed  position.  So,  indeed,  has  digital  compression  of  the  in- 
terrupted kind,  exerted  by  the  patient's  own  fingers,  effected  a 
cure  of  aneurism. 

The  last  method  of  employing  pressure  is  what  may  be  called  gen- 
eral compression  and  i|  accomplished  by  the  Esmarch  apparatus.  A 
rubber  bandage  is  applied,  as  in  preparing  for  amputation,  from  the 
distal  extremity  of  the  limb  to  the  lower  end  of  the  aneurism.  The 
surface  of  the  aneurism  is  then  left  uncovered  and  another  elastic 
bandage  firmly  applied  above  it,  or  the  first  bandage  is  carried  loosely 
around  the  location  of  the  tumor  and  applied  tightly  to  the  limb 
above.  Near  the  trunk  the  application  of  the  bandage  is  discontinued 
and  the  limb  is  encircled  by  the  thick  elastic  band,  which  plays  the 
part  of  tourniquet.  The  access  of  blood  to  the  limb  is  thus  cut  off 
and  the  other  bandage  or  bandages  are  removed.  The  tumor,  how- 
ever, is  left  distended  with  fluid  blood  in  a  state  of  rest,  which  soon 
coagulates.  It  is  perhaps  well  to  delay  a  moment  when  the  elastic 
bandage  has  been  applied  as  far  as  the  lower  end  of  the  aneurism,  so 
that  the  current  from  above  may  fully  distend  the  sac  before  the  vessel 
is  compressed  on  the  proximal  side  of  the  tumor.  The  circulation  should 
be  kept  out  of  the  limb  for  about  an  hour,  unless  there  is  some  contra- 
indication. Before  the  constricting  cord  is  removed  complete  digital 
or  instrumental  pressure  should  be  made  upon  the  artery  above  it,  lest 
the  sudden  current  wash  away  or  break  up  the  soft  black  clot  in  the 
sac.  This,  or  moderate  compression  at  least,  should  be  kept  up  for  a 
few  hours  afterward  to  allow  the  clot  to  become  firmer.  Anaesthesia 
will  be  required  when  the  Esmarch  apparatus  is  used. 

General  compression  seems  to  be  most  applicable  to  recent  aneu- 
risms of  moderate  size  with  walls  that  are  not  very  thin.  It  is  to  be 
avoided!  or  only  applied  with  extreme  caution  and  for  short  periods  in 
patients  w4iosc  vessels  are  markedly  atheromatous.  Danger  of  induc- 
ing gjingrcne  is,  under  such  circumstances,  very  great. 

When  ligation  becomes  necessary,  after  failure  in  curing  by  the  Es- 
march apparatus,  the  surgeon  should  not  attempt  to  apply  the  ligature 
at  the  point  where  the  constricting  band  encircled  the  limb.  The 
peri-arterial  structures  are  liable  to  be  infiltrated  or  inflamed  at  this 
point.     A  higher  or  lower  point  should  be  selected.     This  rule  should 


be   followed  in  ligating  after  any  form  of  compression  has  l<ccn  pre- 
viously employed. 

The  nilee  for  emploving  compression  mny  be  formulated  as  follows : 
Use  it : 

1.  Id  small  aneurisms  of  recent  development  and  when  the  succi'ss. 
of  subsequent  ligation  is  not  imperilled  by  its  use. 

2.  When  ligation  is  especially  dcingeroiis,  us  it  is  in  the  aged,  dur- 
ing epidemics  of  erysipelas  and  in  certain  locations  of  the  body. 

Under  tbe  improved  methods  of  modern  aseptic  surgery  it  is 
probable  that  ligation  l*  as  safe  as,  and  at  the  same  time  more  con- 
venient and  sure  than,  compression.  The  method  of  ligation  to  whicli 
the  name  of  Hunter  has  been  attached  is  here  meant. 

Ligation. — Arterial  ligation  for  the  cure  of  aneurism  has  Ix-en  prao- 
Uoed  in  four  waye,  of  which  two  arc  practically  valueless.  Of  the  two  re- 
maining methods  one  is  always  preferred,  except  when  the  proximity  of 
the  aneurism  to  the  heart  renders  its  pcrfor.nance  exceedingly  dangerous. 


Hub  method  is  called  the  Hunterian  metlioil.  It  consists  hi  ap|ilying 
s  ligature  to  the  artery  between  llic  aneurism  iind  the  heart  and  at  such 
a  distance  from  the  former  as  will  iitsun^  tlicoxistt-m-cof  a  small  Imiin-li 
leaving  the  art«ry  between  the  ligatun'  and  the  iincurisiii:i1  tumor. 
Hie  ligature  on  being  ticil  arrests  at  onoc  the  current  in  the  nuiiii 
artery  and  would  entirely  stop  the  blood  How  through  tlic  nneurisnial 
aac,  if  the  small  branch  mcnttoiKHl  did  nut  exist.     This  ^ninll  hrancli. 
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which  has  an  anastomosis  with  branches  given  off  from  the  main  ves- 
sel above  the  site  of  ligation,  soon,  by  dilatation  and  reversal  of  cur- 
rent, carries  a  small  amount  of  blood  into  the  main  vessel  below  its 
origin  and  thence  through  the  aneurismal  sac.  Thus,  it  is  seen  that 
the  Hunterian  method  of  ligation  does  not  entirely  arrest  the  current 
through  the  sac,  but  merely  diminishes  it  very  greatly.  Deposition 
of  laminated  fibrin,  which  is  the  method  of  spontaneous  cure  which 
is  most  desirable,  is  thus  determined ;  whereas  entire  arrest  of  the  cur- 
rent would  have  caused  the  formation  of  soil  clot  in  the  sac,  which 
may,  it  is  true,  cause  final  solidification,  but  which  is  apt  to  be  fol- 
lowed by  inflammation  of  the  sac. 

Of  the  three  other  methods  of  ligation  one  is  a  proximal  ligation, 
that  is,  on  the  side  of  the  disease  nearer  the  heart,  and  two  are  distal 
ligations,  that  is,  on  the  side  away  from  the  heart. 

Table  of  the  Four  Methods  of  Ligation  in  Treating  AnenriBm. 

PROXIMAL   LIGATIONS. 

AneFs. — Ligature  applied  close  above  aneurism  with  no  intervening 

branch. 
Objections:  1.  Difficult,  because  artery  is  overlapped  or  dis- 
placed by  sac. 

2.  Causes  total  arrest  of  blood  current,  hence  soft 

clot  and  tendency  to  inflammation  of  sac. 

3.  Artery  probably  atheromatous,  hence  tendency 

to  secondary  hemorrhage. 
Hunter's. — Ligature  applied  at  some  distance  above  aneurism,  so  as 

to  have  an  intervening  branch. 
Advantages:  1.  Easy  of  performance. 

2.  Causes  partial   arrest  of  blood  current,  hence 

firm  fibrinous  deposit  in  sac. 

3.  Artery  much  more  likely  to  be  healthy. 

DISTAL   LIGATIONS. 

Brasdor's. — Ligature  applied  just  below  aneurism. 
Objections  :  Same  as  in  AnePs. 

Wardrop's. — Ligature  applied  to  trunk  a  little  below  first  branch 

or  to  first  branch  a  little  below  its  origin  from 
the  trunk. 
Advantages :  Same  in  kind  as  those  of  Hunter's  method,  but  it 

is  less  successful  in  causing  solidification  be- 
cause current  is  not  arrested  sufficiently. 
Never  used  except  in  aneurism  of  innominate 
or  of  root  of  common  carotid  artery,  and  then 
it  is  adopted  because  the  Hunterian  method 
is  impossible. 

The  Hunterian  method  of  ligation  must  be  considered  more  fully, 
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ffince  it  is  the  one  to  be  adopted  when  compression  is  not  employed  and 

extirpation  by  excision  is  considered  improper. 

When  the  catgut  cord  has  lx?en  placed  under  the  vessel  and  before 

the  knot  is  tied,  the  artery  should  be  compressed  between  the  cord  and 

a  finger  inserted  into  the  wound, 

in  order  to  prove  by  absolute  ar- 
rest of  pulsation  in  the  tumor 
that  the  supplying  artery  has 
been  exposed.  Just  l)efore  the 
ligature  is  drawn  tight,  it  is  well 
to  make  pressure  for  half  a  min- 
nte  upon  the  artery  on  the  distal 
side  of  the  aneurism  in  order  that 
the  sac  may  be  fully  distended 
with  blood  before  the  circulation 
is  arrested.  A  good  size  catgut 
or  flat  silk  ligature  is  to  be  pre- 
ferred. With  ligation  of  the  ves- 
sel, pulsation,  thrill  and  murmur 
in  the  tumor  immediately  cease 
and  the  limb  below  shows  some 
elevation  of  temperature.  This 
usually,  however,  soon  subsides,  and  the  limb  becomes  cooler  than 
normal. 

Loss  of  muscular  power,  and  pain  and  hypenesthesia  are  frequently 
observed  in  the  parts  below  the  site  of  operation.  Tlie  tumor  at  first 
feels  softer  than  usual,  but  in  a  few  hours  becomes  harder  and  more 
elastic.  This  process  of  solidification  continues  and  in  a  few  days  is 
completed  by  the  transformation  of  the  sac  into  a  hard  ball.  Con- 
traction then  begins  and  in  the  course  of  sevcnil  weeks  or  months 
no  tumor,  or  nothing  but  a  sliglit  thickening,  is  jwrceptible  to 
the  touch.  In  rare  instances  some  enlargement  of  the  tumor  without 
return  of  pulsation  may  occur  after  ligation  from  influx  of  blood  from 
the  distal  part  of  the  artery.  This  is  apt  to  l(»ad  to  the  suspicion  that 
a  malignant  vascular  growth  has  been  mistaken  for  an  aneurism.  A 
subsequent  solidific^ition  of  the  sac  clears  up  the  <loul)t.  A  similar 
condition  may  follow  com])ression. 

After  the  oi>eration  the  limb  should  be  enveloped  in  cotton  or  wool  to 
maintain  the  temperature  of  the  part,  which  has  now  a  poor  blood  sup- 
ply ;  and  the  patient  should  be  <lii'ccte(l  to  avoid  attempting  to  move 
the  extremity.  Quiet  should  be  obtained  by  anodynes,  if  necessary. 
The  cotton  tends  to  preserve  an  even  temperature  and  jirotects  from 
injurious  influences  the  parts  wlii(;h  have  now  a  diminished  circulatory 
supply.  For  a  long  time,  even  after  consolidation  of  the  tumor,  all 
violent  exercise  of  the  extremities  shouhl  be  avoided.  Impairment  of 
muscular  power,  liability  to  suffer  from  exi)osure  to  cold,  and  otli<T 
mitritive  defects  often  remain  permanently  after  arterial  ligation  for 
any  cause. 
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The  Hunterian  method  of  ligation  is  usually  followed  by  the  develop- 
ment of  two  collateral  circulatory  arches :  one  between  the  branches 
above  the  ligature  and  those  given  off  between  it  and  the  aneurism,  and 
another  between  the  branches  below  the  aneurism  and  those  above  it. 
The  distal  anastomosis,  whick  is  that  around  the  aneurism,  is  generally 
established  more  rapidly  than  that  around  the  ligature,  because  the  col- 
lateral branches  in  the  former  region  have  previously  been  enlarged  by 
the  circulatory  interference  occasioned  by  the  pressure  of  the  aneurismal 
tumor.  This  double  anastomosis  is  due  to  the  fact  that  the  artery 
usually  becomes  obliterated  at  the  seat  of  aneurism  as  well  as  at  the 
seat  of  ligation,  but  is  pervious  between  those  points.  If  the  sac  solidifies 
and  leaves  the  vessel  pervious  opposite  the  seat  of  aneurism  or  if  the 
vessel  becomes  entirely  occluded  by  clot  or  obliterated  from  the  ligature 
to  a  point  below  the  aneurism,  only  one  collateral  arch  is  developed. 

Ligation  is  indicated  for  the  treatment  of  aneurism  : 

1.  When  compression  has  been  tried  unsuccessfully  or  when  com- 
pression and  excision  are  considered  less  desirable  than  ligation. 

2.  When  the  aneurism  has  ruptured  and  caused  hemorrhage  into  an 
articulation  or  into  the  intermuscular  spaces ;  provided  that  the  condi- 
tion does  not  demand  extirpation  of  the  sac  or  amputation  of  the  limb. 

3.  When  rupture  into  one  of  the  cavities  of  the  body  or  upon  the 
surface  or  the  possibility  of  an  early  occurrence  of  such  rupture 
threatens  to  destroy  life  by  hemorrhage. 

Ligation  is  contra-indicated : 

1.  When  compression  is  evidently  easily  applied  and  likely  to  be 
successful. 

2.  When  the  operation  is  peculiarly  dangerous  on  account  of  the 
location  of  the  aneurism,  the  existence  in  the  patient  of  extensive 
arterial  or  cardiac  disease,  or  the  prevalence  of  erysipelas  or  pyaemia. 

3.  When,  on  account  of  the  proximity  of  large  anastomosing  branches 
or  from  any  other  circumstances,  the  operation  would  probably  be  un- 
successful and  dej>endence  must  be  placed  upon  the  introduction  of 
wire  and  the  transmission  of  a  galvanic  current,  or  some  similar  plan 
of  treatment. 

The  ease  with  which  operation  wounds  heal  under  aseptic  methods 
makes  ligation  a  very  favorite  and  successful  means  of  curing  aneu- 
rism.     It  is  probably  better  than  any  other  method. 

The  complications  likely  to  arise  after  ligation,  which  may  interfere 
with  the  successful  solidification  of  the  aneurism  or  tend  to  destroy  the 
patient's  life,  are  :  recurrent  pulsation  in  the  tumor,  secondary  hemor- 
rhage at  the  site  of  operation,  suppurative  and  gangrenous  inflamma- 
tion of  the  sac,  gangrene  of  the  extremity,  pyaemia,  and,  in  special 
locations,  secondary  disease  of  the  brain  or  thoracic  viscera. 

Recurrent  pulsation  is  due  to  the  anastomotic  arch  around  the  liga- 
ture allowing  too  free  a  blood  current  to  enter  the  artery  between  the 
ligature  and  the  aneurism.  An  anomalous  distribution  of  the  branches 
or  abnormally  large  size  of  the  usual  branches  is  the  cause  of  this  un- 
desirable freedom  of  the  collateral  current.     The  employment  of  the 
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compression  treatment,  for  a  considerable  period  previous  to  a  resort  to 
ligation,  is  at  times  an  agent  in  developing  unusually  free  anastomosis. 
Recurrent  pulsation  develops  within  twenty  four  hours,  and,  if  slight, 
is  not  likely  to  interfere  with  progressive  consolidation  of  the  tumor. 
Recurrence  of  pulsation  after  the  lapse  of  several  months  is  almost 
certainly  due  to* the  development  of  a  new  aneurism,  near  the  site  of 
the  cured  aneurism. 

Recurrent  pulsation  should  be  treated  by  elevation  of  the  limb  and 
moderate  compression  of  the  tumor  and  of  the  artery  alwve  the  site  of 
ligation.  If  this  is  not  successful,  continued  progress  of  the  disease 
"Will  demand  AnePs  method  of  ligation,  excision  of  the  sac  or 
amputation. 

As  rapidity  of  union  of  the  wound  is  a  barrier  to  secondary  hemor- 
ifaage,  strict  asepsis  and  antisepsis  have  made  secondary  hemorrhage 
veiy  uncommon  after  ligation  for  aneurism.  Mere  approximation  of 
the  arterial  walls  by  a  flat  ligature  of  animal  nerve  or  tendon  or  by 
two  round  catgut  ligatures  placed  close  together,  without  dividing 
the  internal  and  middle  coats,  will  probably  l>e  found  to  )k>  the  safest 
means  of  ligating  atheromatous  vessels.  The  so-called  stay  knot  is 
probably  of  no  special  importance. 

When  secondary  hemorrhage  occurs,  it  shoidd  be  treated  by  pres- 
sure made  upon  and  in  the  wound  with  plugs  of  sponge,  or  flue 
shot.  If  this  fails  the  Esmarc'h  apparatus  should  be  applied,  the 
wound  opened  freely  and  the  artery  ligatcid  above  and  below  the  for- 
mer ligature.  In  the  event  of  the  bleeding  still  continuing,  ligation 
of  the  artery  in  continuity  at  a  higher  point  is  good  })ractice  in  the 
upper  extremity,  but  is  very  likely  to  1k^  followed  by  giuigrene  if 
done  in  the  lower  extremity,  where  the  establishment  of  suflicient 
collateral  circulation  is  unusual.  If  the  second  ligation  in  continuity 
is  done  in  either  extremity,  such  a  point  must  be  selected  as  will  per- 
mit subsequent  amputation  if  this  becomes  necessary.  Occasionally  it 
is  possible  to  control  secondary  hemorrhage  by  ligating  in  continuity 
the  branch  through  which  the  blood  finds  its  way  into  the  distal  por- 
tion of  the  trunk  originally  tied. 

Suppurative  or  gangrenous  inflammation  of  the  sac  may  result  fmni 
recurrent  pulsation,  from  incomplete  anastomosis  around  the  aneurism, 
.from  complete  arrest  of  circulation  in  the  sac  nnd  consccjuent  forma- 
tion of  soft  clot,  from  the  great  size  and  thinned  walls  of  the  sac,  and 
from  external  \4olence,  such  as  may  be  sustained  l>y  n)Ugli  handling 
or  kneading  of  the  tumor  either  before  or  after  ligjition.  The 
symptoms  of  inflammation  of  the  sac  are  those  characteristic  of  a 
similar  process  elsewhere.  Suppuration  is  exhibited  by  the  ordinary 
signs  of  abscess.  Wlien  an  opening  has  occuiTcd  spontaneously  or  by 
iDcisioDy  hemorrhage  becomes  a  proniiiient  symptom. 

Soppuration  of  the  sac  is  to  be  treated  by  at  once  applying  a  pro- 
visional tourniquet  to  the  artery  above  the  seat  ui  ligation  and  laving 
open  the  abscess.  If  bleeding  occurs  the  surgeon  should  j>roceed  to 
turn  out  the  clot,  securing  dangerous  points  by  ligaturt*  or  the  actual 
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cautery,  make  the  wound  antiseptic,  pack  it,  and  wait  for  it  to  heal  by 
granulation.  Sponge  grafting  would  probably  hasten  cicatrization  by 
causing  granulations  to  fill  the  cavity  more  promptly.  The  patient 
must  be  constantly  watched  by  competent  surgical  attendants,  so  that 
on  the  first  sign  of  bleeding  the  artery  may  be  controlled  by  digital 
compression,  or  by  screwing  down  the  pad  of  the  tourniquet,  which  is 
kept  loosely  applied.  If  hemorrhage  persists,  amputation  should  not 
be  long  delayed  by  experiments  with  temporizing  measures. 

Gangrene  of  the  limb  is  a  formidable  complication  of  ligation.  Its 
occurrence  may  be  due  to  rigidity  of  the  arterial  branches  preventing 
sufficient  enlargement  for  the  establishment  of  collateral  circulation, 
to  pressure  of  the  tumor  upon  the  anastomosing  branches,  to  injury  of 
the  main  venous  trunk  at  the  time  of  ligating  the  artery  and  to  ex- 
posure of  the  limb  to  heat,  cold,  or  undue  pressure  soon  aft^r  the  ope- 
ration. This  complication  arises  within  the  first  week  or  ten  days, 
and  is  more  frequent  in  the  lower  than  in  the  upper  extremity.  The 
form  is  generally  that  of  moist  gangrene  because  venous  obstruction  is 
usually  one  of  the  factors  in  its  etiology.  Wrapping  the  limb  in  cot- 
ton to  keep  the  temperature  equable  and  to  avoid  injury,  and  slightly 
elevating  it  to  encourage  venous  return  are  measures  calculated  to  les- 
sen the  probability  of  gangrene.  Grentle  friction  of  the  limb  toward 
the  body  may  sometimes  be  used  to  accelerate  the  venous  blood  cur- 
rent. When  gangrene  has  begun  after  arterial  ligation,  but  little  can 
be  done  except  to  promptly  amputate  the  limb  high  up.  Occasionally 
laying  open  the  sac  and  turning  out  all  clots  will  relieve  venous  ob- 
struction and  restrain  the  progress  of  gangrene. 

Ligation  of  Arterial  Trunks  in  Continuity. 

Arteries  are  tied  in  their  continuity  to  lessen  the  circulation  through 
aneurismal  tumors  and  to  arrest  secondary  hemorrhage,  which  pressure 
or  ligation  in  the  wound  has  failed  to  control.  The  special  instruments 
required  for  the  operation  are  a  scalpel  or  bistoury,  dissecting  forceps, 
a  grooved  director,  two  metallic  retractors  with  which  to  hold  the 
margins  of  the  incision  apart,  an  aneurism  needle  and  a  strong  anti- 
septic ligature  of  catgut,  ox-tendon,  silk  or  ner\'e. 

The  surgeon  must  first  of  all  determine  the  exa6t  course  of  the 
artery  by  tlie  well  known  landmarks  of  clinical  anatomy  and  the  linear 
guides  which  are  l)ased  upon  its  anatomical  relations.  If  the  artery  is  a 
superficial  one  its  pulsation  will  aid  in  this  determination.  If  a 
superficial  tendon  or  muscle  is  one  of  the  guides,  it  can  be  made  to 
stand  out  prominently  by  getting  the  patient,  before  etherization,  to  use 
it  voluntarily.  Tlie  line  of  the  tendon  or  artery  can  then  be  marked 
on  the  skin  with  a  moistened  aniline  pencil. 

The  second  step  is  to  decide  upon  the  point  of  ligation.  In  second- 
ary hemorrhage  it  is  the  best,  if  practicable,  to  expose  and  tie  the  ves- 
sel near  the  wound  and  on  both  sides  of  it.  In  the  case  of  aneurism, 
the  ligature  should  usually  be  applied  sufficiently  far  from  the  aneu- 
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rism  to  insure  at  least  one  small  brauch  l)eing  given  off  by  the  trunk 
between  the  site  of  ligation  and  the  aneurism.  The  ligatni'c  should 
always  be  applied  at  least  one  half  or  three  quarters  of  an  inch  l)elow 
the  origin  of  any  large  branch  or  bifurcation  of  the  artery.     When 


Fig.  111. 


Grooveil  dlrect«)r. 


this  18  anatomically  impossible  it  is  often  wise  to  secure  the  branch 
also  with  a  ligature  to  prevent  secondary  hemorrhage,  which  other- 
wise may  result  from  the  forcible  collateral  current  developed  in  the 
branch  or  biftircation. 

Fig.  112. 


Aiieurisin  needle. 


The  incision  in  most  instances  should  be  made  slightly  oblique  to 
the  course  of  the  artery  and  with  its  center  over  the  point  chosen  for 
ligation.  When  the  artery  is  deeply  loaited,  whether  from  its  ana- 
tomical relations  or  the  obesity  of  the  patient,  a  long  incision  is  de- 
manded. There  is  sometimes  an  advantage  in  raising  an  elliptical 
flap  of  skin  and  subcutaneous  tissue,  instead  of   making  a  straight 


Fig.  113. 


Bluut  and  shari>-i>ointed  retractors. 

incision,  because  it  gives  a  better  opiH>rtunity  for  recognizing  the  land- 
marks than  a  linear  cut.  Large  sn|KTiicial  veins  should  bo  drawn 
aside,  if  convenient,  though  their  division  is  of  little  imixirtiincc.  The 
deep  fiiscia  is  to  be  incised  in  a  similar  manner  as  the  skin  ;  or  it  may 
be  pnnctured  and  a  grooved  director  slipped  under  it,  after  winch  ma- 
nceuvre  it  is  divided  by  carrying  the  inverted  knife  along  the  groove*. 
The  original  length  of  the  incision  should  bo  maintained  until  the 
aheath  of  the  artery  is  reached.  If  the  dcoj)  fascia  is  so  t(»nse  as  to 
prevent  satisfactory  investigation  of  the  parts  beneath,  a  short  incision 
may  be  made  across  the  middle  of  the  longitudinal  one. 
SO 
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Muscular  interspaces  are  guides  to  some  of  the  arteries.  These,  on 
account  of  the  fat  deposited  in  them,  are  usually  quite  readily  recog- 
nized as  yellow  lines.  Another  guide  to  them  is  furnished  by  the 
small  vessels  which  ramify  in  them  and  perforate  the  &scia  covering 
them.  The  proper  muscular  interspaces  to  gain  access  to  the  artery 
are  next  torn  open  with  the  rounded  end  of  the  director ;  or  the 
wound  is  deepened  by  the  careful  use  of  the  scalpel.  As  the  situa- 
tion of  the  artery  is  approached  the  forceps  and  the  back  of  the  scal- 
pel's point  are  the  safest  means  of  separating  the  tissues.  During  this 
dissection  the  wound  may  be  held  open  by  blunt  hooks  or  retractors, 
and  the  bulging  muscles  relaxed  by  bending  the  joints. 

The  larger  arteries,  with  the  accompanying  vein  or  veins,  are  en- 
closed in  a  distinct  fibrous  sheath.  This  sheath  is  to  be  opened  by 
pinching  up  a  fold  with  small  toothed  forceps  and  making  in  it  with 
the  knife  a  cut  about  a  quarter  of  an  inch  long.  While  the  forceps 
holds  the  edge  of  the  opening,  the  end  of  the  grooved  director  or 
aneurism  needle  is  introduced  into  the  sheath  on  each  side  of  the 
artery  and  used  to  break  up  the  adhesions  between  the  vessel  and  the 
sheath  or  the  adjacent  contents  of  the  sheath.  Isolation  of  smaller 
arteries  which  have  no  distinct  sheath  can  be  readily  performed  by 
using  two  pairs  of  forceps  to  pull  away  the  small  veins  and  cellular 
tissue. 

The  Esniarch  apparatus  is  sometimes  applied  to  prevent  obscuration 
of  the  parts  by  hemorrhage  during  the  operation.  Usually  it  is  un- 
necessary, for  only  a  few  small  branches  are  divided. 

It  is  well  to  remember  the  characteristics  of  an  artery  in  the  living 
subject.  It  has  a  pinkish  white,  smooth,  shining  surface  and  is  com- 
pressible, feeling  as  it  is  rolled  under  the  finger-tips  as  if  Jwo  surfaces 
were  slipping  upon  each  other.  A  nerve  has  not  this  smooth,  shining 
surface,  but  has  longitudinal  markings,  due  to  its  fibrous  structure, 
and  rolls  under  the  fingers  as  a  solid  non-compressible  cord.  A  vein  is 
purplish,  soft  and  flaccid,  and  from  its  distention  with  dark  blood 
resembles  a  leech  in  appearance.  It  becomes  more  distended  if  pres- 
sure is  made  on  its  cardiac  end.  A  small  tendon  is  pearly  white  and 
glistening  and  gives,  when  seized,  the  impression  of  great  density. 
Passive  motion  of  the  neighboring  joint  may  prove  its  identity.  The 
recognition  of  the  artery  is  often  aided  by  its  location  between  two 
satellite  veins  and  by  its  pulsation.  Pulsation,  however,  may  be  ab- 
sent, because  ex])osure  and  manipulation  sometimes  cause  arteries  to 
contract  and  become  temporarily  pulseless.  On  the  other  hand,  a  de- 
ceptive pulsation  may  be  transmitted  to  nerves  or  fascial  bands  lying 
over  an  arterv. 

After  the  arterj'  has  been  recognized  and  isolated,  the  end  of  the 
curved  aneurism  needle,  threaded  with  antiseptic  catgut  or  silk,  is  care- 
fully passed  around  it  without  disturbing  its  surroundings  or  pulling 
it  from  its  bed. 

If  the  artery  has  a  single  vein  alongside  of  it  tlie  needle  should  be 
introduced  at  the  venous  side  of  the  artery,  since  puncture  of  the  thin- 
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wallccl  vein  is  thus  less  likely  to  CK»our  than  when  the  jwint  of  the 
needle  is  carric<l  beneath  the  vessel  from  the  side  (»p{K>site  to  the  vein. 
If  by  accident  such  a  large  vein  is  punctured  during  the  o])erati<>n,  it 
may  be  well  to  extend  the  incisicn  and  tie  at  a  higher  point  of  the 
artery.  Bleeding  from  the  vein  is  to  be  contnjlleil  by  lateral  ligation 
or  suture  of  the  vein,  if  any  venous  hemorrhage  of  importance  occurs. 
Before  tying  the  ligature  the  surgeon  should  hold  the  artery  in  the 
loop  of  the  string  and  (compress  it  with  a  finger,  to  he  sure  that  pul- 
sation below  is  arrestecl  by  constriction  of  the  structure  encircleil. 
This  manoeuvre  proves  or  disproves  the  proper  applic^ition  of  the 
ligature,  which  may  Ik?  around  the  wrong  artery  or  perchance  around 
a  nen'e  or  piece  of  fascia.  The  ligature  should  be  sc»cured  by  a 
friction  knot  or  a  flat  knot ;  and  in  the  latter  case  it  is  well  to  tie  the 
ends  a  third  time  afler  completing  the  ordinary  double  tie,  f(»r  the 
catgut  is  apt  to  become  loosened.  During  the  knotting  the  index 
fingers  should  be  carried  into  the  depth  of  the  wound  in  ortler  not  to 
raise  the  vessel  from  its  Ixid.  Sufficient  tension  should  l>e  put  upon 
the  first  tie  to  insure  division  of  the  inner  and  middle  coats  of  the 
artery.  This  is  known  by  the  sensation  of  cutting  into  the  wall  that 
is  felt  by  the  ojjerator  as  the  noose  is  tightened.  When  mere  ap- 
proximation of  the  inner  tunic  is  desired,  this  cutting  is  avoided  by 
using  flat  ligatures  of  nerve,  tendon  or  ox-aorta.  After  ligation  is  ac- 
complished the  w^ound  is  approximated  witli  sutures  and  dressed, 
cotton  is  applied  around  the  limb  to  maintain  an  equable  temi)erature, 
and  the  extremity  is  slightly  niised  to  encourage  venous  return. 

Ligations  of  Special  Arteries. 

Certain  of  the  arteries  arc  ligatcd  in  continuity  with  comparative 
frequency.  The  most  eligible  site  for  such  ligjitions  nnist  be  nienti<nicd 
and  the  successive  steps  describe<l.  The  unusual  operations  will  be 
omitted. 

BlU^'ftl  and  Ulnar  Arteries. — These  vessels  are  seldom  tied,  except 
at  the  wrist*  If  deligation  at  a  higher  ])oint  of  either  artery  is  de- 
manded, the  surgeon  usually  prefers  to  secure  the  brachial.  The 
radial  artery  above  the  wrist  lies  between  the  tendons  of  tlie  radial 
flexor  of  the  carpus  and  the  long  supinator,  inime<liately  below  the 
deep  fascia  and  upon  the  scjuare  pronator.  Its  direction  and  site  are 
indicated  by  a  line  drawn  fn)ni  the  middle  of  the  ben<l  of  the  elbow  to 
the  inner  side  of  the  styloid  i)rocess  of  the  radius.  An  incision  one 
and  a-half  to  two  inches  in  length  midway  between  an<l  parallel  to  the 
radial  flexor  and  the  long  supinator  will  exj)ose  the  vessel  with  its 
satellite  veins.  The  decj)  fascia  must  be  divided  with  (*are  or  the 
artery  may  be  wounded.  The  pulsation  of  the  artery  is  readily  Mt 
before  the  skin  is  incised. 

The  ulnar  artery  at  the  wrist  lies  under  the  radial  border  of  the 
tendon  of  the  ulnar  flexor  of  the  carpus  and  between  it  and  the  super- 
ficial flexor  of  the  fingers.     The  vessel  lies  under  a  layer  ol*  iiiscia 
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situated  below  the  tendon  ;  lienee,  it  is  necessary  to  divide  two  layers 
of  deep  fascia  l>efore  reaching  it.  The  ulnar  nerve  is  situated  at  the 
ulnar  side  of  the  artery  and  close  to  it.  The  course  of  the  lower  por- 
tion of  this  artery  is  indicated  by  a  line  drawn  from  the  inner  condyle 
of  the  humerus  to  the  radial  side  of  the  pisiform  l)one.  The  siu'geon 
may  depend  up>n  this  line  for  determining  his  incision,  or  may  recog- 
nize the  position  of  the  tendon  of  the  ulnar  flexor  of  the  eaq>us  by  its 
insertion  into  the  pisiform  bone,  and  make  an  incision  of  one  and 
a-half  or  two  inches  along  its  radial  margin.  The  glistening  tendon, 
uncovered  after  dividing  the  deep  fascia,  should  be  drawn  from  the 
middle  line  of  the  arm,  when  the  second  process  of  deep  fascia  will  be 
exposed.  This  must  be  opened  before  the  artery  is  reached  unless  it 
has  an  anomalous  course  a]:H^ve  the  fascia.  It  is  usual  to  pass  the 
aneurism  needle  first  between  the  arterv  and  the  nerve. 

Brachial  Artery. — The  brachial  artery  in  the  middle  of  the  arm 
lies  along  the  inner  border  of  the  biceps  ;  and  uj)on  the  coraco-brachial, 
the  anterior  brachial  and  the  inner  head  of  the  triceps  muscles.  The 
median  nerve  passes  over  it,  though  occasionally  under  it,  from  with- 
out inward.  A  satellite  vein  is  to  Ik?  seen  on  each  side  of  the  vessel, 
and  the  large  basilic  vein  not  far  distant  internally.  A  line  drawn 
from  the  junction  of  the  anterior  and  middle  thirds  of  the  axilla  to  the 
middle  of  the  bend  of  the  ellmw  indicates  its  course  with  accuracy. 
Its  pulsation  is  easily  felt.  An  incision  two  and  one  half  or  three 
inches  in  length  is  to  lx»  made  along  the  inner  sid<'  of  the  biceps  ;  when 
the  deep  fascia  has  l)een  dividend,  the  muscular  fibers  of  its  margin  will 
be  fnlly  exi)osed.  Alongside  of,  or  under  the  edge  of,  this  muscle  will 
be  seen  the  median  nerve,  which  is  then  drawn  aside  to  reveal  the 
artery  lying  l)eneath  it.  The  nerve  often  shows  marked  transmitted 
pulsation.  Sometimes  the  artery  is  more  suiKjrficial  than  the  nerve. 
The  arm  should  at  this  stage  be  flexc<l  at  the  elbow  to  relax  the  belly 
of  the  biceps.  It  is  usually  better  to  have  an  assistant  hold  the  arm 
than  to  allow  it  to  lie  ujxin  the  table,  because  such  pressure  disphices 
the  artery  and  pushes  up  the  triceps,  which  may  l)e  mistaken  fi)r  the 
biceps.  The  edge  of  the  biceps  should  always  be  uncovered  and 
identified;  if  it  is  not,  the  surgeon  may  work  too  far  inward  and  back- 
ward and  IxKiiome  confuscnl  bv  mistakiuir  the  ulnar  nerve  for  the 
median,  and  the  basilic  vein  for  the  artery.  The  vessel  is  to  be  sought 
at  or  under  the  edge  of  the  biceps  in  an  outward  rather  than  an  in- 
ward direction. 

Since  the  brachial  art(Ty  is  not  infrequently  double  or  bifurcates 
into  the  radial  and  ulnar  up  near  the  axilla,  it  is  important  for  the 
surgeon  to  rcmeml>er  this  possible  antunaly,  and  ascertain  that  he  has 
secured  that  vessel  which  will  diminish  the  l)l(K)d  sup])ly  as  he  desires. 

Axillary  Artery. — The  third  portion  of  this  vessel  can  Ik*  reached 
with  safety  and  ease.  If  ligation  at  a  higher  point  is  demanded  by  the 
exigencies  of  the  disease,  it  is  better  perhaps  to  secure  thr  third  portion 
of  the  subclavian  than  to  attem])t  ligating  the  first  or  secon<l  pi^rtion  oi* 
the  axillan'* 
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The  last,  or  third  portion  of  the  axillary  artery,  b^inning  at  the 
lower  edge  of  the  lesser  pectoral  muscle,  lies  along  the  inner  l)order  of 
the  coraeo-brachial  muscle.  The  median  and  musculo-cutaneous  nerves 
lie  on  the  outer  side  of  the  artery ;  the  ulnar  and  internal  cutaneous 
nerves  and  the  axillary  vein  on  the  inner  side.  Sometimes  there  is  a 
satellite  vein  on  each  side  of  the  artery  instead  of  the  single  large 
axillary  vein  on  its  inner  side,  which  is  then  substituted  by  the  con- 
tinuance  upward  of  the  basilic  vein. 

A  line  drawn  from  the  junction  of  the  anterior  and  middle  third  of 
the  axillary  fossa  to  the  middle  of  the  l)end  of  the  elbow  gives  the 
course  of  this  portion  of  the  axillary  and  the  greater  jwrtion  of  the 
brachial  artery. 

When  the  arm  is  placed  at  a  right  angle  with  the  body  the  muscular 
margins  of  the  axillary  pit  are  pi-ominently  shown.  With  the  limb  in 
this  position  an  incision  three  or  three  and  one-half  inches  long  should 
be  made  parallel  to  the  anterior  boundary  of  the  axilla^  and  about  one- 
third  the  width  of  the  axillary  space  behind  this  boundary  ;  or,  in  other 
words,  directly  over  the  head  of  the  humerus  and  a  little  obli(iue  to  the 
line  given  above.  The  edge  of  the  conico-brachial  muscle  will  be  ex- 
posed. From  this  the  operator  searches  in  an  inward  direction,  finding, 
first  the  median  and  perhaps  the  musculo-cutaneous  nerve  and  then 
the  artery,  with  the  axillary  vein  and  the  ulnar  and  internal  cutaneous 
nerves  on  the  inner  side. 

The  nerves,  which  vary  somewhat  in  their  relations,  may  be  mistaken 
tQT  the  artery.  Occasionally  a  muscular  slip  from  the  broad  dorsal 
muscle  crosses  the  arterv.  It  is  recognized  bv  the  transverse  direction 
of  its  fibers.  The  ligature  must  \)e  iwu^sed  from  within  outward,  and 
should  not  be  applied  near  the  origin  of  the  subscapular  artery. 

Subclavian  Artery. — The  third  portion  of  this  artery  extends  from 
the  outer  margin  of  the  anterior  scalene  muscle  to  the  outer  or  lower 
border  of  the  first  rib,  and  is  the  only  |)art  of  the  vessel  that  can  be 
ligated  with  comparative  safey.  It  is  situated  in  the  triangle  bounded 
by  the  clavicle  and  th(»  sterno-mastoid  and  omo-hyoid  muscles ;  and  lies 
against  the  first  rib,  the  anterior  scalene  muscle  and  the  brachial  plexus 
of  nerves.  The  subclavian  vein  is  situated  l)elow  and  in  front  of  the 
artery,  from  which  it  is  separated  by  the  insertion  of  the  anterior 
scalene  muscle  into  the  tul)erele  of  the  first  rib. 

To  ligate  the  artery  in  its  third  j)ositi<)u  proceed  as  follows  :  Depress 
the  patient's  shoulder,  turn  his  head  in  the  opposite  direction,  and  draw 
the  skin  of  the  supraclavicular  fossa  downward  upon  the  clavicle  with 
the  left  hand  and  hold  it  there.  Then  make  an  incision,  tlinM}  or  four 
inches  in  length,  upon  the  clavicle  and  folio winjr  its  curves,  beginning 
a  half  inch  from  the  sterno-clavicular  joint.  The  tissues  should  be 
divided  down  to  the  periosteum.  When  th(»  left  hand  has  released  its 
traction,  the  skin  will  slide  upward  and  the  incision  will  be  located 
about  half  an  inch  above  the  clavicle.  This  manipulation  of  the  skin 
preserves  the  external  jugular  vein  from  division  by  the  incision.  The 
wound  should  now  be  (leejKjned  by  dividing  the  deep  fascia  and  cut- 
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ting  the  edges  of  the  stemo-mastoid  and  trapezius  muacles,  if  they  pre- 
vent the  wound  being  made  deeper  and  of  its  original  length.  The 
fibers  of  the  pktysma  myoid  muscle  in  the  superficial  fascia  will  be 
noticed  during  the  dissection.  If  the  external  jugular  vein  cannot  be 
held  out  of  the  way  with   a  hook,  it  is  to  be  divided.     A  ligature 


should  be  placcil  also  at  the  cardiac  side  of  the  proposed  section  before 
the  division  is  made,  lest  nir  be  sucked  into  the  heart.  As  the  wound 
is  carefully  (icepcncd  the  surgeon's  finjrer  seeks,  at  its  inner  corner,  the 
edge  of  the  anterior  scalene  muscle  as  it  goes  down  to  its  insertion  into 
the  first  rib.     The  tubercle  of  insertion  is  often  poorly  developed,  but 
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the  direction  of  the  fibers,  and  possibly  the  exposure  of  the  phrenic 
nerve  running  obliquely  over  the  muscle,  will  serve  to  differentiate  it 
from  other  structures. 

If  the  omo-hyoid  muscle  or  brachial  plexus  is  recognized  before 
the  anterior  scalene  is  seen,  the  search  should  be  made  in  a  direction 
downward  and  inward  from  those  landmarks.  The  artery  is  finally 
uncovered  beyond  the  outer  border  of  the  anterior  scalene  by  open- 
ing with  the  forceps  or  director  a  layer  of  fascia  extending  over  the 
vessel  from  this  muscle.  The  artery  lies  at  a  depth  of  from  one  to  three 
inches  from  the  surface  and  runs  in  a  downward  and  outward  direction 
almost  in  the  axis  of  the  arm.  The  aneurism  needle  should  be  passed 
from  above  down^\'ard,  because  there  is  more  danger  of  encircling  the 
nearest  cord  of  the  brachial  plexus  than  of  injuring  the  vein  which 
lies  at  some  distance  from  the  artery,  though  below  it.  This  is  an 
exception  to  the  axiom  which  directs  the  needle  to  be  passed,  as  a  rule, 
first  between  the  vein  and  the  artery  al)out  to  be  ligated. 

The  chief  errors  to  be  avoided  in  the  operation  are  injury  to  the 
veins  and  ligsiture  of  a  portion  of  the  bracliial  plexus.  I)uring  the 
dissection  the  suprascapular  artery  or  the  trauverse  artery  of  the  neck 
may  be  divided  and  require  ligation. 

Oommon  Oarotid  Artery. — The  direction  of  the  common  carotid 
and  its  continuation,  the  internal  caroti<l  artery,  corresponds  with  a 
line  drawn  from  the  sterno-clavicular  joint  to  the  tragus  of  the  ear. 
The  common  carotid  artery  ext(»nils  only  to  the  level  of  the  top  of 
the  larynx,  where  it  bifurcates  into  the  external  and  internal  caro- 
tid arteries.  The  left  carotid  has  its  origin  lower  than  the  sterno- 
clavicular articulation,  but  in  this  intnithoracic  ]K»rtion  of  the  artery 
surgeons  have  little  interest.  This  circumstance,  however,  renders  li- 
gation of  the  carotid  below  the  omo-hyoid  muscle  safer  on  the  loft  than 
on  the  right  side  ;  l)ecause  the  ligatui-e  is  further  from  the  blood  stream 
io  the  parent  vessel.  The  external  carotid  at  its  origin  lies  from  a 
quarter  to  a  half  inch  nearer  the  middle  line  of  the  neck  than  the 
line  given  for  the  internal  carotid. 

The  common  carotid  artery  lies  beneath  the  anterior  edge  of  the 
stemo-mastoid  muscle  in  a  sheath,  which  also  enchases  the  internal 
jugular  vein  and  the  pneuniogastric  nerve.  The  vein  lies  on  the  outer 
side  of  the  artery,  the  nerve  lies  behind  botli  and  in  the  groove  be- 
tween them.  The  descending  branch  of  the  hypoglossal  nerve  formt 
a  loop  with  branches  fnmi  the  cervical  plexus,  usually  uj)on  the  front 
of,  but  sometimes  within,  the  sheath.  The  artery  ])ecom<'s  more  and 
more  superficial  as  it  ascends.  Its  sheath  is  erosse<l  by  the  cnno-hyoid 
muscle  about  midway  between  the  sterno-davieular  joint  and  the  top 
of  the  larynx  ;  or,  in  other  words,  at  the  level  of  the  cricoid  cartilages. 

For  ligation  of  the  eonnnon  carotid  the  patient's  head  should  be 
thrown  well  back,  with  the  cliin  turned  toward  the  opposite  side.  A 
small  pillow  or  roll  of  cloth  under  the  nape  of  the  neck  enables  the 
sui^geon  to  keep  the  patient  in  this  ])osture.  An  incision  of  two  and 
a  half  or  three  inches  with  its  center  corresponding  to  the  level  of  the 
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cricoid  cartilage  should  be  made  along  the  anterior  edge  of  the  sterno- 
mastoid  muscle.  When  the  fascia  and  the  platysma-myoid  muscle 
have  been  divided  and  the  fibers  of  the  sterno-mastoid  become  visible 
by  the  dissection,  the  margin  of  the  latter  muscle  must  be  turned  out- 
ward and  the  angle  between  it  and  the  omo-hyoid  muscle,  with  its  ob- 
liquely ascending  fibers,  found.  If  the  omo-hyoid  is  pulled  inward 
and  the  sterno-mastoid  outward,  the  sheath  of  the  artery,  with  verj*^ 
possibly  the  descending  branch  of  the  hypoglossal  nerv^e  upon  it,  will 
be  seen.  The  sheath  will  also  be  recognized  by  its  slipping  sideways 
between  the  finger  and  the  vertebrse  behind,  and  by  the  pulsating  ves- 
sel within  it.  The  external  and  anterior  jugular  veins  should  be 
drawn  aside,  if  in  the  line  of  the  dissection.  When  this  cannot  be  done, 
they  may  be  tied  and  divided.  The  sheath  is  then  opened  toward  the 
tracheal  side  of  the  artery,  which  is  isolated  with  care,  and  the  needle 
passed  from  without  inward,  in  order  to  avoid  injury  to  the  internal 
jugular  vein  laying  on  the  outer  side  of  the  artery.  This  operation 
ties  the  common  carotid  artery  just  above  the  omo-hyoid  muscle,  which 
is  the  better  situation  for  application  of  a  ligature. 

To  ligate  below  the  omo-hyoid,  make  a  three  inch  long  incision 
just  in  front  of  the  anterior  margin  of  the  lower  third  of  the  sterno- 
mastoid  muscle.  Detach  the  inner  portion  of  the  muscle  from  the 
clavicle  and  turn  it  outward.  The  omo-hyoid  and  the  sterno-hyoid 
muscles  will  thus  be  exposed.  These  are  to  be  pulled  apart  by  hooks, 
when  between  and  below  them  will  be  seen  bulging  upward  the 
sterno-thyroid  muscle.  The  finger  thrust  down  between  the  lower 
part  of  the  omo-hyoid  and  the  sterno-thyroid,  which  is  on  a  lower 
plane,  will  feel  the  artery  beating  in  its  sheath. 

It  may  be  necessary  to  incise  the  sterno-thyroid  in  order  to  expose 
fully  the  sheath,  which  is  then  opened  and  the  aneurism  needle  passed 
around  the  artery  from  without  inward.  In  both  oj)erations  the 
branch  of  the  hypoglossal  nerve  should  be  protected  from  injury  as 
much  as  possible. 

Internal  and  External  Oarotid  Arteries. — The  common  carotid 
artery  should  not  be  tied  for  a  lesion  of  the  external  carotid  or  its 
l)ranches  when  there  is  room  between  the  bifurcation  of  the  common 
trunk  and  the  lesion  to  allow  the  safe  application  of  a  ligature  to  the 
external  carotid.  Ligation  of  the  internal  carotid  should  be  jwrformed 
in  many  conditions  which  formerly  have  been  treated  by  tying  the 
common  carotid  trunk. 

For  ligating  the  internal  carotid  an  incision  two  and  a  half  inches 
long,  with  its  center  about  half  an  inch  above  the  upper  border  of  the 
larynx,  sliould  be  made  a  little  oblique  to  a  line  drawn  from  the  sterno- 
clavicular joint  to  the  tragus  of  the  ear.  The  vessel  will  be  found 
along  the  edge  of  the  sterno-mastoid  muscle.  The  hyi)oglossal  nerve 
crosses  the  vessel  about  an  inch  above  its  origin,  and  the  descending 
branch  of  the  same  nerve  will  pmbably  be  found  running  down  the 
artery.  Tlie  hypoglossal  nerve  and  the  digastric  muscle,  which  also 
crosses  the  artery,  should  be  drawn  upward  and  the  ligature  passed 
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from  without  inward,  avoiding  constriction  of  tlic  internal  jiiguliir  vein 
and  the  pneumogastrie  nerve  on  the  outer  .side,  the  external  carotid  on 
the  inner  side  and  the  hy|K»giossal  ner\'e  f*uj)erfi(*ially. 

The  external  carotid,  which  also  is  crossed  by  tlie  hypoglossal  nerve 
aiid  digastric  muscle,  may  be  tied  by  a  similar  incision,  but  it  must  be 
remembered  that  this  artery  is  placed  a  little  nearer  the  middle  line  of 
the  neck  than  the  internal  carotid.  If  a  lai-ge  branch  is  given  off 
near  the  point  of  ligation,  it  also  should  b(»  tied. 

Anterior  Tibial  Artery. — A  Hue  drawn  down  the  front  of  the  leg 
from  the  inner  side  of  the  head  of  the  fibula  to  a  j)oint  midway  Iwtween 
the  two  malleolar  prominences  marks  the  dirwtion  of  the  anterior  tibial 
artery.  The  vessc»l,  throughout  its  couise,  lies  along  the  outer  margin 
of  the  anterior  tibial  muscle.  At  its  upper  part  it  is  deeply  placed 
upon  the  front  of  the  interossiK)us  membrane  ;  but  it  gradually  becomes 
superficial  as  it  descends  to  the  ankle,  where  it  is  found  immediately 
under  the  deep  fascia.  It  ciui  be  (juite  readily  tied  in  its  middle  thinl 
by  an  incision,  thrc»e  inches  long,  ma<le  a  little  oblitjuely  to  the  line 
given  above.  The  oj)erator,  l>efore  incising  the  d(H*p  fas<*ia,  can  usually 
define  the  intermuscular  space  bounding  the  outer  bt»rder  of  the 
anterior  tibial  muscle  by  a  yellowish  white  line  of  fat  showing  through 
the  deep  fascia.  The  d(;ep  fascia  should  Ik*  divided  just  as  the  skin 
and  superficial  fascia  have  been ;  after  which  the  space  between  the 
anterior  tibial  muscle  and  the  long  extensor  of  th(?  toes  should  be  torn 
open  with  the  finger  or  en<l  of  the  grooved  dire<'tor.  This  pi^ocedure 
will  expose  a  third  muscle,  the  extensor  of  the  grcat  toe,  lying  between 
the  two  just  mentioned  and  at  a  lower  h'vel.  Search  in  the  bottom  of 
the  fissure  between  this  extensor  of  the  great  toe  and  the  anterior 
tibial  musiJe  will  reveal  the  arterv,  with  tlu*  anterior  tibial  nerve 
lying  to  the  outer  side  or  a  little  in  front.  It  is  ]K)ssible  that  the  ex- 
tensor of  the  great  toe  may  hav<'  its  origin  from  tlie  fibula  lower  than 
unual,  then  the  vessel  will  be  found  in  the  same  manner,  but  iR'tween 
the  anterior  tibial  muscle  an<l  the  long  extensor  of  the  toes. 

The  operator  must  remember  to  keep  close  to  the  out(M*  margin  of 
the  anterior  tibial  muscle.  If  he  mistakes  the  proper  intermuscular 
space  he  will  fail  to  reach  the  vessel.  Passive  moti(ni  <»f  the  great  toe, 
of  the  smaller  toes  and  of  the  ankle  joint  will  enable  him  to  distinguish 
the  various  muscular  lK»llies  in  the  wouiul. 

Posterior  Tibial  Artery. — The  course  of  this  artery  is  indicated  by 
a  line  drawn  from  the  michlle  of  the  p<>pliteal  s})aee  to  a  point  midway 
between  the  tip  of  the  inner  malleolus  and  the  anterior  bonier  oi'  the 
tendon  of  Achilles.  '  The  vessel,  when  it  gets  behind  the  inner  malleo- 
lus curves  forward  and  g<Kvs  to  the  sole  of  the  foot.  Behin<l  the 
malleolus  it  is  covered  only  by  the  skin  and  the  superficial  and  (lee]> 
iascias.  The  deep  f;iseia  is  very  thick  beeiuiseof  til)er.-*  j)rolonged  from 
the  lateral  ligament  of  the  ankle  joint.  Ligation  of  the  artery  at  tliis 
point  is  readily  effected  by  a  <*re<eentic  incision  of  two  inches  in  length, 
situated  half  an  inch  behind  the  malleolus,  witii  its  concavity  toward 
that  bony  projection.     A  single  large   nerve,  the   posterior   til)ial,  is 
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usually  found  on  the  posterior  or  heel  side  of  the  artery ;  sometimes 
there  are  two  small  nerves,  one  on  each  side.  The  tendons  of  the 
posterior  tibial  muscle  and  long  flexor  of  the  toes  lie  in  fi:t)nt  of  the 


Fig.   117. 
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Surgical  relations  of  the  anterior  tibial  artery  of  the  right  leg.     (Kocher.) 


artery — that  is,  nearer  the  malleolus  ;  the  tendon  of  the  long  flexor  of 
the  great  toe  behind  it  and  deeper.     Occasionally  the  arterj'  bifurcates 
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into  the  two  plantar  arteries   beftirv  reaching  the  sole ;  in  i^ucli  a  caw 
the  two  vessels  may  l>e  tied. 

Fig.    118. 


In  the  middle  of  the  leg  the  ixisterior  tibial  artery  lie  Ixniwitli  the 
ieffliu8  and  solciis  iiiiisclc^  aiul  iipoii  the  posterlur  tibial  nuL-K-le 
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and  the  long  flexor  of  the  toes.  It  is  separated  from  the  soleus  by  a 
septum  of  the  deep  fascia  and  has  the  posterior  tibial  nerve  lying  on 
the  outer  or  fibular  side.  The  artery  can  be  ligated  from  the  side  of 
the  calf  as  follows :  Lay  the  leg  on  its  outer  aspect  with  the  knee 
flexed  and  the  heel  raised  to  relax  the  calf  muscles.  Make  an  incision 
of  four  or  five  inches,  parallel  to  and  half  an  inch  behind  the  inner 
margin  of  the  tibia.  If  the  gastrocnemius  is  seen,  draw  it  away  from 
the  tibia  and  expose  the  soleus  ;  if  it  is  not  seen,  the  soleus  will  be  ex- 
posed at  once.  The  soleus  is  then  to  be  cut  from  its  attachment  to  the 
tibia  by  carrying  the  knife,  with  its  edge  directed  against  the  bone, 
along  the  entire  length  of  the  cutaneous  incision.  By  drawing  the  cut 
muscle  outward  the  surgeon  will  uncover  the  septum  of  deep  fascia 
that  lies  over  the  artery.  The  vessel  can  be  seen  or  felt  beneath  this 
fascia  alx>ut  an  inch  from  the  edge  of  the  tibia  and  is  readily  un- 
covered by  incising  the  fascia,  which  may  be  thick,  with  the  knife. 

The  operator  may  mistake  the  gastrocnemius  for  the  soleus,  because 
the  incision  was  made  too  far  from  the  tibia,  or  he  may  cut  too  close 
to  the  tibia  and,  therefore,  fail  to  recognize  the  soleus  and,  as  a  result, 
separate  not  only  it  but  the  deeper  muscles  from  the  tibia  and  get 
down  to  the  interosseous  membrane. 

The  knife  should  be  held  with  its  edge  toward  the  bone  in  order  not 
to  make  an  oblique  section  of  the  soleus.  There  is  an  intramuscular 
septum  in  the  middle  of  the  soleus  which  is  parallel  to  the  septum  of 
deep  fascia  under  which  the  artery  lies.  This  may  mislead  the  sur- 
geon, who  will  think  he  has  cut  entirely  through  the  muscle  when  he 
has  only  gone  half  way. 

Femoral  Artery. — The  common  femoral  artery  and  the  upper  part 
of  its  continuation,  the  superficial  femoral,  have  their  course  indicated 
by  a  line  drawn  from  a  point  mid-way  between  the  anterior  superior 
spine  of  the  ilium  and  the  symphysis  of  the  pubes,  where  the  pulsa- 
tion can  always  he  felt,  to  the  prominence  of  the  internal  condyle  of 
the  femur.  This  line  bisects  Scarpa's  triangle,  running  from  the  cen- 
ter of  the  base  through  its  apex.  Scarpa's  triangle  is  bounded  by 
Pou part's  ligament  above,  the  sartorius  muscle  externally  and  the 
long  adductor  muscle  internally.  The  apex  of  the  triangle  at  the 
point  of  junction  of  these  muscles  is  on  the  inner  side  of  the  thigh. 
The  vein  corresponding  with  the  arteries  lies  upon  their  inner  side 
except  near  the  aj^ex  of  Scarpa's  triangle,  where  it  passes  behind  the 
artery  and  finally  gets  to  the  outer  side.  The  anterior  crural  nerve 
is  on  the  outside  of  the  common  and  superficial  femoral  arteries,  and 
at  a  distance,  except  near  the  apex  of  the  triangle  where  one  of  its 
branches  lies  close  to  the  vessel.  It  is  well  to  remember  that  in  fat 
persons  the  fold  of  the  groin  is  a  little  below  Poupart's  ligament,  and 
does  not,  as  in  lean  patients,  correspond  with  the  ligament. 

The  sujxjrficial  femoral  artery  is  to  be  ligated  where  it  is  crossed  by 
the  sartorius  muscle  at  the  apex  of  Scarpa's  triangle,  which  is  about 
four  inches  below  Poupart's  ligament.  The  thigh  should  be  everted 
and  an  incision  three  or  four  inches  long  made  at  this  point,  a  little 
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The  common  femoral  artery  is  readily  secured  by  making  an  incision 
two  inches  long  parallel  to  Ponpart's  ligament,  and  a  half  inch  below 
its  center.  Some  lymphatic  glands  may  require  pushing  aside  when 
the  superficial  fascia  is  being  divided  ;  after  which,  incision  of  the  deep 
fascia  will  disclose  the  sheath  of  the  artery.  The  vein  is  on  the  inner 
side  of  the  artery,  hence  the  ligature  should  be  carried  around  from 
the  inner  side. 

External  and  Oommon  Iliac  Arteries. — The  course  of  the  com- 
mon iliac  artery  and  its  direct  continuation,  the  external  iliac,  is  indi- 
cated by  a  line  drawn  from  the  left  side  of  the  umbilicus,  on  a  level 
with  the  top  of  the  iliac  crest,  to  a  point  midway  between  the  anterior 
superior  spine  of  the  ilium  and  the  symphysis  of  the  pubes.  The  upper 
third  of  this  line  corresponds  with  the  common,  the  lower  two-thirds 
with  the  external,  iliac ;  though  this  proportion  often  varies,  because 
the  bifurcation  of  the  common  trunk  into  external  and  internal  iliac 
varies  in  location. 

The  common  iliac  has  the  peritoneum  just  in  front  of  it  and  is 
crossed  at  its  lower  end,  near  the  point  of  biftircation,  by  the  ureter. 
The  rectum  as  it  descends  into  the  i>elvis  also  crosses  the  left  artery. 
The  lower  part  of  the  common  and  the  entire  length  of  the  external 
iliac  He  along  the  inner  border  of  the  great  psoas  muscle.  The  com- 
mon iliac  vein  on  the  left  side  of  the  body  lies  at  the  inner  side  of  the 
artery ;  on  the  right  side  it  is  behind  the  artery  at  its  lower  part,  and 
on  the  other  side  above.  This  may  be  memorized  by  the  fact  that 
each  common  iliac  vein  lies  on  the  right  side  of  the  corresponding 
artery. 

The  external  iliac  arteries  are  covered  by  the  peritoneum  and  have 
the  veins  lying  internally  and  the  genital  branch  of  the  genito-crural 
nerve  lying  externally.  Near  Poupart's  ligament  the  external  iliac  is 
crossed  by  the  vas  deferens  and  the  spermatic  vessels  and  gives  off 
two  branches.     It  must  not  be  tied  here. 

The  external  iliac  artery  is  reached  for  ligation  by  a  crescentic  inci- 
sion of  four  or  five  inches  in  length,  with  its  convexity  downward,  be- 
ginning an  inch  above  and  an  inch  outside  of  the  middle  of  Poupart's 
ligament  and  ending  at  a  point  an  inch  above  the  anterior  superior 
iliac  spine.  This  will  probably  cut  the  superficial  epigastric  artery, 
which  will  require  tying.  The  tendon  of  the  external  oblique  muscle, 
which  is  exposed,  must  be  divided  to  the  same  extent  as  the  skin, 
either  with  the  knife's  edge  held  perpendicular  to  its  surface  or  upon 
a  director. 

The  fibers  of  the  internal  oblique  and  transversalis  muscles  must  be 
divided  in  the  same  way.  If  it  is  preferred,  the  last  may  be  divided 
on  a  gmoved  director.  The  transverse  fascia  is  now  exposed.  It  may 
be  thick  and  white  or  thin  and  transparent.  It  should  be  carefully 
torn  through  with  the  forceps  and  fingers,  when  the  bluish,  though 
rough  looking,  outer  surface  of  the  peritoneum  will  be  seen. 

The  operator  with  his  finger  loosens  this  serous  membrane  from  the 
front  of  the  iliac  fossa  and  vessels  ;  beginning  at  the  external  end  of 
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the  wound,  where  the  attachment  is  least  strong.     The  assistant,  who, 
during  the  incision,  was  pressing  on  the  belly  wall  to  make  the  mus- 
cles tense,  now  puts  a  broad  retractor  into  the  wound  and  draws  the ' 
peritoneum  inward. 

The  artery  and  vein  in  a  sheath  of  fascia  will  now  be  felt  along  the 
inner  border  of  the  belly  of  the  p.soas.  After  the  sheath  has  been 
opened,  the  aneurism  needle  is  carried  around  fmra  within  outward. 

The  incision  given  should  be  carefully 
followed  as  to  length  and  curve  through  its 
entire  depth.  It  should  not  go  nearer  the 
middle  line  lest  it  cut  into  the  external  ab- 
dominal ring,  nor  lower  lest  it  oi)en  the  in- 
guinal canal  or  cut  the  deep  circumflex  iliac 
arterv'.  When  the  director  is  pu.shed  under 
the  tissues  it  should  be  kept  longitudinal,  so 
a.s  not  to  puncture  deeper  layers  unawares. 

It  is  wise  not  to  incise  all  the  wav  to  its 
end,  lest  the  peritoneum  be  folde<l  over  the 
extremity  and  thereby  be  wounded. 

The  common  iliac  artery  can  be  reached 
by  an  incision  similar  to  that  used  for  the 
external  iliac,  but  bet^innini;  an  inch  hiQ;her 
ana  extending  about  two  meJies  turther  artiri.-.-.  (Stoisonj 
upward  towanl  the  la.st  rib.  The  mus- 
cles and  transversalis  fascia  are  divided  in  the  same  manner  as 
just  described.  When  the  peritoneum  is  pushed  inward  the  ureter 
and  s}>ennatic  vessels  are  carried  with  it,  as  they  adhere  to  its  outer 
surface.  The  arterj'^  can  then  be  ielt  near  the  promontory  of  the 
sacrum.  The  nt^dle  should  be  carried  from  right  to  left  on  each  side 
of  the  body,  as  the  vein  lies  to  the  right  of  the  artery  in  each  instance. 

The  ureter  might  be  tied  instead  of  the  artery  if  the  operator  is  not 
careful,  and  in  case  of  high  bifurcati<m  of  the  common  iliac  the  ligature 
mi^ht  in  error  Ix;  applied  to  the  external  iliae  artery. 

Internal  Qiao  Artery. — This  vessel  extends  from  the  bifurcation 
of  the  common  iliac  at  the  siicro-iliac  junction  to  the  to])  of  the  great 
sacro-sciatic  foramen  with  the  ureter  and  peritoneum  in  front,  its  vein 
and  the  sacral  plexus  of  nerves  behind.  It  is  ligated  by  an  incision 
similar  to  that  for  tying  the  common  iliae. 

These  methods  of  reaching:  the  common  and  internal  iliac  arterie:* 
are  somewhat  complicated  and  difficult  bct»anse  of  the  great  <le])th  <»f  the 
wound.    Celiotomy  in  the  median  line  or  one  of  the  semilunar  lines  with 
ligation  of  the  ves.sel  througli  the  peritoneum  is  .simpler,  an<l  therefore 
easier  and  safer.     The  preparation  and  early  steps  are  those  of  any  in- 
traperitoneal operation.    The  intestines  are  then  held  out  of  the  way  with 
gauze  pads,  the  jxjritoneum  in  front  of  the  vessel  incised  for  an  inch  or 
an  inch  and  a  half,  and  a  ligiiture  of  catgut  earried  annind  the  vessel  with 
an  anenrism  needle.    The  wound  in  the  anterior  wall  of  the  al)domen  is 
then  sutured.     If  the  gaping  of  the  peritoneum  over  the  point  of 
21 
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ligation  is  great  a  couple  of  catgut  sutures  may  be  used  to  briog  the 
e^^es  together.  This  transperitoneal  method  gives  opportunity  to  place 
the  ligature  with  ease  and  accuracy,  but  the  ureter  must  be  avoided. 

AKTEKIAJ.   VABIZ   OR   VABIC08E   ABTEEIES. 

Arteries  may  become  dilated  and  elongated,  presenting  a  condition 
similar  to  varicose  veins.     Tbe  term  arterial  varix  is  generally  ap- 
_  plied  to  such  a  pathological  change 

if  the  artery  affected  be  a  large  vessel, 
such  as  the  temporal,  facial,  or  iliac ; 
while  to  similar  dilatation  of  the  ter- 
minal subcutaneous  arterioles,  of  a 
normal  diameter  of  about  one-fiftieth 
of  an  inch,  the  term  cirsoid  aneurism 
has  been  applied.  The  latter  name 
should  be  discarded,  since  the  condi- 
tion has  no  patholtgical  resemblance 
to  aneurism,  Tlie  term  arterial 
varix,  or  varicose  artery,  should 
be  used  for  dilatation  and  elonga- 
tion of  preexisting  arteries  of  any 
size,  provided  their  preexistence  can 
be  demonstrated  clinically  or  micro- 
scopically. When  there  is  a  develop- 
ment of  new  vessels  with  arterial 
characteristics  it  is  projier  to  call  the 
mass  or  tumor  an  arterial  angeioma. 
A  varicose  artery  in  addition  to  being  generally  dilated,  may  show 
irregular  pouches  or  sacculations.  The  middle  tunic  especially  is 
thinned  until  the  artery  looks  like  a  vein  ;  hence  the  blood  current 
may  become  very  slu^sh.  The  cause  of  the  change  is  probably  some 
obscure  vaso-motor  disturbance  leading  to  loss  of  muscular  tone  in  the 
middle  coat.     Atheroma  seems  not  to  be  a  factor  in  the  causation. 

Arterial  varix  is  exhibited  as  a  pulsating  tumor  with  an  irregular, 
nodulated  surface,  which  usually  shows  the  position  beneath  the  skin 
of  the  dilated  arteries.  When  the  hand  is  applied  to  the  tumor  a 
vibratory  tlirill  is  felt  that  In  some  cases  resembles  the  wripgling  of  a 
mass  of  worms.  Pulsation  may  he  distinct  and  is  more  general  than 
the  limited  pulsation  felt  in  an  arterio-veiious  fistula.  Auscultation 
reveals  a  blowing  or  cooing  murmur.  Pressure  u|»n  the  afferent 
artery  stops  all  movement  and  murmur.  If  there  are  several  arteries, 
pressure  on  one  merely  diminishes  these  signs.  When  the  disease  af- 
fects a  number  of  small  arterioles,  the  tumor  has  a  s|>ong)-  feel  and  the 
outline  of  the  vessels  is  not  traceable  through  the  skin.  If  an  arterial 
varix  shows  no  tendency  to  increase  in  bulk  and  is  not  threatening 
hemorrlmge  from  inflammatory  and  ulcerative  processes,  it  should  Ihj 
let  alone.  If  treatment  is  demanded,  excision  or  li^pitiou  should  be 
done  in  the  manner  descrilx;d  in  the  section  which  discusses  angciomas. 
This  is  better  than  injection  with  coagulating  fluids. 


CHAPTER  XVI. 
DISEASES  AND   IXJUKIES  OF  BOXES. 

PEBI08TITI8. 

Causes. — Periostitis,  or  inflammation  of  the  fibrous  membrane  eov- 
ering  the  exterior  of  bones,  is  caused  by  injuries,  by  certain  constitu- 
tional conditions,  such  as  rheumatism,  gout,  and  especially  syphilis, 
and  by  infection  with  the  samci  micro-organisms  that  produce  infcnrtious 
osteomyelitis.     Traumatic  {periostitis,  unless  also  infective,  is  apt  to  be 
fibrinous.     Syphilitica  periostitis  is  apt  to  be  a  productive  inflammation. 
The  vessels  of  the  jwriosteum,  of  the  bone  and  of  the  medulla  arc  con- 
tinuous through  the  ramifications  of  Haversian  canals  and  spaces. 
Hence,  inflammation  of  one  of  these  structures  is  usually  associated 
with  inflammation  of  the  other  in   the  same  locality.     As  ostitis,  or 
osteomyelitis,  is  really  an  inflanunation  of  the  mc<lulla  within  the  bone 
spaces,  it  may  be  thecjiuse  of  i^eriostitis  ;  and  periostitis  may  similarly 
be  the  cause  of  osteomvelitis. 

Pftthology. — The  pathological  changes  seen  in  ])eriostitis  are  con- 
gestion, thickening,  and  soft(*ning  of  the  membninc  due  to  rapid  c(^ll- 
proliferatiou  and  accumulation  of  the  wandering  blood  cells.  The 
deepest  layer  of  the  membrane,  which  is  that  which  causes  l)one 
growth,  is  especially  active  in  cell  formation  ;  hence,  the  membrane  is 
raised  from  the  bone  by  a  subjacent  exu<latc  and  becomes  easily  de- 
tachable. The  bone  innnediatelv  beneath  the  inflamed  area  also  be- 
comes  iDflamed  and  softened  to  a  limited  extent.  If  i*esolution  occurs, 
this  exudate  is  absorbed  and  the  elevation,  or  nod(»,  caused  by  the 
cells  and  fluid  beneath  the  periosteum  disa|)pears.  At  other  times, 
the  inflammation  docs  not  subside  so  casilv,  this  new  material  becomes 
organized  into  bone,  and  there  is  Icfti  a  permanent  change  in  the  con- 
tour of  the  skeleton.  The  entire  bone  may  hv  enlarj^^d  if  the  peri(»stitis 
is  wide-spread.  Flatt(*ned  bony  elevations  or  nodes  arc  of  frequent 
occurrence  after  syphilitic  periostitis,  and  often  aid  in  establishing  the 
constitutional  causation  of  later  obs<'ure  lesions  in  other  parts  and 
tissues. 

If  bacteria  be  present  in  j)eriostitis,  su|)puration  may  take  place  be- 
tween the  membrane  and  l)one,  giving  rise  to  suV)pcriostoal  abscess,  also 
called  cortical  osteomyelitis,  and  scccuulavily  causing  superficial  n(»crosis 
of  the  bone  in  the  vicinity,  l^eriostitis  of  syphilitic  origin  occiuTing 
in  the  later  stages  of  this  constitutional  disease  is  ni<»re  ])rone  to  su])- 
pnration  than  when  it  occurs  earlier.  In  dilVusc  suppurative  ])eriostitis 
the  membraDC  is  separated  from  a  large  surtace  of  lM)ne,  and  the  vessels 
^ing  to  the  bone  aixj  injunMl  and  stretched  and  become  the  s(?at  of 
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thrombosis.  The  surface  of  the  bone,  therefore,  becomes  necrotic.  If 
there  is  concurrent  suppurative  inflammation  of  the  marrow  in  the 
medullary  canal,  which  is  not  infrequently  the  case,  the  necrosis  will 
involve  the  entire  thickness  of  the  bone  and  not  merely  the  outer  sur- 
face. Death  from  pyaemia  may  occur  in  such  conditions.  Subperiosteal 
hemorrhages  are  sometimes  found.  This  bleeding  may  be  mechanical 
and  due  to  forcible  and  rapid  dissection  of  the  membrane  from  the  bone 
by  tlie  sudden  inflammatory  exudation.  Acute  infective  periostitis  is  a 
very  serious  disease  and  is  liable  to  be  followed  by  septicaemia  or 
pyaemia.     It  is  usually  associated  with  acute  infective  osteomyelitis. 

S3n[nptoms. — The  symptoms  of  circumscribed  periostitis,  which  is 
the  most  common  form,  are  pain,  often  worse  at  night,  tenderness  on 
pressure,  heat  of  the  surface,  circumscribed  swelling  and,  |)erhaps, 
local  ceilema.  Persons  whose  occupations  require  them  to  work  at 
night  and  sleep  in  daytime  may  have  more  pain  during  the  day  than 
at  night.  The  deposition  beneath  the  membrane  may  cause  the  parts 
to  feel  boggy  or  puffy  on  strong  pressure  with  the  fingers.  The  swell- 
ing has  not  abrupt  edges,  but  gradually  reaches  the  level  of  the  sur- 
rounding surface.  The  pain  is  often  excruciatingly  severe  and  of  a 
throbbing  character.  Redness  of  the  surface  occurs  late,  or  it  may 
be  absent  during  the  progress  of  the  inflammation.  The  tibia, 
clavicle,  ulna  and  cranial  bones  are  very  frequently  the  seat  of 
syphilitic  periostitis.  Diffuse  periostitis,  which  is  infective,  is  very 
acute  in  its  course,  while  the  circumscribed  variety  is  often  a  chronic 
disease.  The  former  attacks  particularly  the  long  bones  of  persons  in 
early  life,  and  is  accompanied  by  violent  constitutional  disturbance. 
In  this  violent  periosteal  lesion  chills,  high  fever  and  delirium  occur, 
and  are  accompanied  by  rapidly  spreading  inflammation  of  the  limb, 
which  is  showni  by  great  pain,  swelling,  oedema,  and  enlarged  veins 
from  obstruction  to  deep  circulation.  Ostitis,  endositis,  epiphysitis, 
and  even  arthritis  often  follow  in  its  train.  Death  from  septicaemia 
or  pyaemia  is  not  uncommon.  Diffuse  suppurative  periostitis  of  the 
digital  phalanges  is  often  called  whitlow  or  felon. 

The  diagnosis  of  circumscribed  periostitis  is  easy.  It  is  usually 
syphilitic  when  not  traumatic.  The  diff*use  or  suppurative  form  may  be 
mistaken  for  diffiise  cellulitis,  but,  as  a  rule,  it  does  not  extend  beyond 
the  jomts  at  the  extremities  of  the  bone  affected.  Suppurative  cellu- 
litis frequently  passes  beyond  joints.  From  rheumatism,  periostitis  is 
discriminated  by  the  swelling,  which  is  not  apt  to  be  situated  at  the 
joints,  and  by  the  evidences  of  suppuration  in  the  purulent  form  of 
periostitis.  Acute  infective  periostitis  is  often  mistaken  for  rheuma- 
tism, and  must  be  remembered  as  a  .possibility  when  violent  gen- 
eral symptoms,  in  young  persons,  are  associated  with  pain  about  the 
tibia  and  femur. 

Treatment. — The  treatment  of  acute  periostitis  of  a  sthenic  type 
should  consist  of  cathartics  and  diaphoretics  combined  wdth  anodynes. 
The  asthenic  cases  demand  iron,  quinine  and  stimulants,  with  concen- 
trated food  and  anodynes.     Locally,  leeches,  lead  water  and  laudanum 
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and  moist  antiseptic  ilrt'ssin^s  should  be  employed  in  the  acute  form ; 
tincture  of  iodine  and  blisters  in  the  more  chronic  cases. 

As  sypliilis  is  probably  the  eommon(»st  cause  (»f  non-ti*aumatic 
periostitis,  full  dos<*s  of  itnlide  of  i)otassium  slumld  Iw  administered. 
The  dose  should  not  be  less  than  K)  grains  three  times  a  day  after 
niealsy  and  may  l)e  increase<l  to  Hi)  nr  40  grains  in  a  ix'bellious  case. 
As  this  lesion  is  a  manifestation  of  the  later  stages  of  syphilis,  the 
iodides  are  possibly  more  efficacious  than  mercury.  The  twd  remedies 
may  be  combineil.  The  pain  of  syphilitic  periostitis,  often  called 
syphilitic  neuralgia,  can  fre([uently  1k»  promptly  cured  by  very  large 
doses  of  potassium  itnlide.  When  the  pain  of  i)criostitis  of  any 
origin  does  not  promjjtly  subside,  free  incision  of  the  tense  fibrous 
periosteum  is  the  proper  surgical  ivmedy.  The  tension  due  to  the 
subperiosteal  exudation  is  thus  removed,  and  as  a  consequence  ]>ain  is 
relieved,  resolution  favored,  and  the  danger  of  secondary  necrosis  les- 
seDe<l.  In  non-suppurative  cases  the  incision  is  to  be  done  subeutant*- 
ously,  by  passing  a  tenotome  through  the  skin  in  one  or  more  phicc^s 
and  incising  the  j>eriosteuni  ireely  and  deeply  in  every  direction,  by 
pushing  the  knife  as  far  under  the  tissues  as  the  handle  will  allow. 
In  suspected  infective  jKjriostitis  very  free  incisions  must  at  once  be 
made  through  the  skin  and  other  tissues  directly  down  to  the  bone.  No 
delay  is  permissible  in  instituting  active  ojk  rativc  trt»atnient  in  this 
destructive  disease.  If  the  bone  Incomes  necnitic  notwithstanding 
this  line  of  treatment,  it  should  be  removed  as  soon  as  the  |)atient  can 
bear  the  shock.  Some  reproduction  of  bone  may  subsequently  take 
place,  from  the  shreds  of  the  periosteum  not  <lestroyed  by  the  violent 
inflammation  and  from  the  medullary  tissue  in  the  interstices  of  the 
living  bone.  If  great  destruction  occurs  from  involv(»ment  of  the 
medullary  membrane  and  the  joints,  amputation  may  be  demanded. 

OSTEOMYELITIS. 

Causes. — Ostitis  or  osteomvelitis  mav  arise  irom  contusions  t»f  bone, 
fractures,  amputations  and  other  injuries;  and  from  viiri<Ki.-  constitu- 
tional deteriorations  and  mycotic  affections,  such  as  rlicunuitism,  sy])h- 
ilis,  tuberculosis  and  low  fever^j.  Acute  osteomyelitis,  exce])t  when 
local  as  the  result  oi'  injury,  is  an  infectious  process  of  great  im|)or- 
tancc,  and  due  to  the  py(>genic  staphylococci  or  strept<K*occi,  the 
pnenmococcus,  the  colon  bacillus,  the  typhoi<l  bacillus  (»r  other  micro- 
organisms. The  tubercle  bacillus  causes  ini'ective  ost<'onjyelitis,  but  it 
is  usually,  though  not  always,  chronic  in  character.  Osteomyelitis  is 
occasionallv  due  to  infection  with  aijtinonivct^. 

Pathology. — InHammation  of  bone  is  pathologically  identical  with 
inflammation  of  the  soft  ti>surs,  for  it  is  the  soft  t»r  animal  tis>ne  in 
the  Haversian  spaces,  canaliculi  and  lacuna*  of  the  bone  that  un<Ier- 
goes  the  morbid  process.  The  earthy  const itu<*nts  cannot  inilame  ;  they 
only  show  the  impress  of  the  alterations  intluced  in  the  vascular  and 
other   living  tissues.     It  wa>  formerly  the  custom  to  use  the  term 
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osteomyelitis  when  the  marrow  was  supposed  to  be  especially  affected, 
and  ostitis  for  other  cases.  It  is  better  to  describe  all  forms  as  osteo- 
myelitis. 

The  increased  vascularity  of  inflammation  is  followed  by  softening 
of  the  bone,  due  to  absorption  of  the  earthy  structure  and  the  filling 
of  the  vascular  canals  and  spaces  with  embryonic  cells  and  migrating 
blood  corpuscles.  The  coalescence  of  numerous  canals  and  spaces,  by 
the  absorptive  process  exerted  on  their  walls,  makes  the  bone  more 
porous,  while  the  increase  in  cellular  elements  gives  it  a  soft  and 
spongy  character.  This  process  has  been  called  rarefying  ostitis,  or 
dry  caries,  because  the  bone  is  eaten  away  as  if  ulcerated,  but  with- 
out any  pus  formation.  Changes  in  shape  of  long  bones  or  vertebra, 
due  to  this  process,  occur,  hence  the  name  deforming  ostitis.  This 
is  the  change  that  occurs  when  aneurisms  cause  absorption  of  the  bone, 
when  sequestrse  are  loosened,  and  when  the  ends  of  broken  bones  are 
rounded  off.  The  inflammatory  cellular  infiltration  or  exudate  may 
be  absorbed  and  the  ostitis  may  thus  be  terminated  by  resolution  with- 
out leaving  permanent  change.  This  is  possible  only  in  the  early 
stages,  or  in  a  very  mild  degree  of  inflammation. 

More  frequently  the  cells  become  converted  into  osseous  tissue, 
which,  though  formed  in  the  widened  Haversian  canals  and  medullary 
spaces,  encroaches  upon  the  caliber  of  these  channels  so  much  that 
they  become  smaller  than  they  were  originally.  Thus  the  bone  be- 
comes harder,  and  more  compact  or  ivorylike,  and,  as  a  consequence, 
heavier  than  it  was  previous  to  the  occurrence  of  ostitis.  This  is  the 
pathological  nature  of  most  cases  of  chronic  ostitis.  As  enlargement 
takes  place  both  in  diameter  and  length  during  the  stage  of  softening 
and  swelling  because  of  the  coincident  periostitis  and  epiphysitis,  an 
inflamed  bone  which  is  thus  sclerosed  becomes  of  greater  bulk  as  well 
as  harder  than  it  was  previously.  This  sclerosis  or  condensing  os- 
titis, may  be  found  aecompanying  rarefying  ostitis  in  the  same  speci- 
men. 

The  osteomyelic  inflammation  may  terminate  in  necrosis  or  caries, 
or  in  softening  and  degeneration  which  will  cause  the  so-called  cold 
or  chronic  abscess  of  bone.  Bone  abscess  may  be  due  to  tuber- 
cular, suppurative  or  syphilitic  osteomyelitis.  The  various  stages  and 
results  of  ostitis  may  oflen  be  found  in  different  parts  of  the  same 
bone.  When  repair  takes  place  after  deforming  ostitis,  tubercular 
ostitis,  or  traumatic  ostitis  after  fractures,  the  process  is  one  of  ossifica- 
tion of  granulation  tissue  which  fills  in  the  gap.  It  is  simply  a  bony 
transformation  of  scar  tissue.  The  process  is  well  shown  in  some 
cases  of  curvature  of  the  spine  cured  without  the  formation  of  puri- 
form  discharge. 

Acute  infective  inflammation  of  the  lK)ne  may  occur  through 
traumatism  or  the  orgiinism  may  gain  access  to  the  bone  through  the 
circulation.  In  acute  diffiise,  or  infective,  osteomyelitis  the  marrow 
is  injected  and  swollen,  purple  or  marked  with  red,  yellow  and  pur- 
plish streaks,  and  protrudes  in  a  fungous  mass  from  the  medullary 
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canal  when  the  bone  is  sawed.  Oil  and  piis  escape  from  the  canal 
when  it  is  opened,  Abweenses  and  thronjlmsiB  of  veins  are  found  in 
the  tiesneij  surrotinding  the  diseiisod  bone ;  bacteria  are  found  in  the 
marrow  and  other  stnioturea,  and  pyseniic  abwMMscs  frequently  arise 
secondarily.  It  may  occur  in  short  or  flat  bones  as  well  as  in  long 
boDes,  and  is  due  to  mycotic  infection.  The  micro-organism  or  micro- 
organisms arc  obligate  and  facuiltative  pyogenic  bacteria.  The  infec- 
tion may  be  a  mixed  one.  The  periosteum  is  often  involved  in  a 
Bimilar  inflammatii>n,  but  not  nci'essarily  si>.  The  Iranes  are  in  severe 
cases  stripped  of  periosteum  and  become  necrotic  from  one  epiphysis 
to  the  other.  Separation  of  the  epiphysis  from  the  shaft;  is  common, 
and  is  due  to  destruction  of  the  intervening  cartilage. 

BymptODU. — ^The  symptoms  of  osteomyelitis  are  with  difficulty 
differentiated  from  those  of  periostitis,  with  which  the  affection  is  so 
firequently  accompanied.  lu  tlie  early  stages  the  symptoms  are  often 
v^'  indefinite.     Dull,  aching  or  gnawing  pain,  especially  severe  at 
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night  and  varying  n'ith  the  conditions  of  the  weather,  is  a  common 
aymptom  in  chronic  ostitis,  and  llie  infhininmtory  rilgns  spoken  of  in 
the  discussion  of  periostitis  will  pmbably  be  observaltle  in  the  later 
etages. 

Enlargement  of  the  bone  witliont  much  clianfre  in  its  outline  was 
formerly  thought  to  bo  cliaractoi-istic  of  osteomyelitis,  but  it  is  due 
lately  to  the  concurrent  iK-rtostitis.  In  ostitis,  iinaecumpaiiiwl  by 
mudi  periostitis,  irregular  fliittciicd  r-wellings  on  the  surfiiec  of  tlic 
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skeleton  change  the  contour  greatly.  Some  of  the  increase  in  size  in 
these  inflammations  is  apparent,  being  due  to  the  overlying  soft  tis- 
sues. A  feeling  of  weakness  and  heaviness  in  the  limb  is  frequently 
described  by  the  patient.  Lucke  has  employed  percussion  with  a 
small  rubber-tipped  hammer  to  determine  the  existence  and  exact  seat 
of  osseous  inflammations.  Corresponding  parts  are  struck  and  the 
existence  of  increased  sensibility  determined ;  and  then  its  superficial 
or  deep  location  estimated  by  the  force  required  to  develop  tenderness. 
There  is  greater  dulness  on  percussion  when  the  bone  is  compact,  or 
infiltrated  with  inflammatory  exudations,  than  elsewhere. 

Acute  inflammation  of  the  bone  and  marrow,  called  acute  osteomye- 
litis or  acute  infective  osteomyelitis,  may  be  associated  with  a  similar 
periostitis,  and  when  it  occurs  without  a  recognized  injury  is  often  mis- 
taken for  rheumatism.  The  sudden  development  of  fever,  with  chills 
and  delirium  and  accompanied  by  severe  pain  and  muscular  spasm 
in  the  limb  of  a  person  so  young  that  the  epiphyses  have  not  yet 
become  united  to  the  shafts,  should  excite  suspicion.  If  redness  and 
oedema  occur,  and  especially  if  crepitation  from  inflammatory  de- 
struction of  the  epiphyseal  cartilage  is  developed,  or  if  the  joint  is 
involved,  the  diagnosis  of  infective  osteomyelitis  is  confirmed.  Ab- 
scess under  the  periosteum  and  muscles,  necrosis,  septicaemia  and 
pyaemia  are  later  symptoms.  The  symptoms  of  the  different  forms  of 
infective  osteomyelitis  are  not  such  as  to  permit  a  definite  diagnosis  of 
the  infecting  organism.  That  due  to  the  pneumococcus  is  said  to  have 
a  tendency  to  joint  complications,  ^vith  only  a  moderate  tendency  to 
cause  abscesses  under  the  periosteum,  or  necrosis.  Its  course  is,  how- 
ever, rapid  and  its  symptoms  acute.  The  osteomyelitis  caused  by  the 
bacillus  pyocyaneus  is  believed  to  be  more  apt  to  have  cutaneous  erup- 
tions as  a  symptom  and  to  produce  a  particularly  offensive  pus.  The 
type  characterized  by  what  might  be  called  explosive  symptoms,  be- 
cause of  their  rapidity  and  severity,  furnishes  a  staphylococcus  on  bac- 
teriological investigation.  The  streptococcus  pyogenes  is  likely  to  be 
found  in  cases  following  typhoid  fever  and  scarlet  fever. 

In  the  fulminant  form  the  patient  may  show  swelling  and  oedema 
of  the  overlying  soft  parts  in  forty  eight  hours  and  give  evidences  of 
actual  pyaemia  in  a  few  days.  The  septic  contamination  of  the  patient 
and  his  death  may  occur  with  frightful  rapidity.  Thorough  treatment 
by  incision  or  trephining  of  bone,  followed  by  curetting  and  disin- 
fection of  the  medullary  canal,  if  undertaken  promptly  will  often  save 
life  and  preserve  the  bone. 

Thickening  of  the  bone  and  early  ossification  of  the  epiphyseal 
cartilage  may  occmr  in  osteomyelitis  of  only  moderate  severity.  This 
disease  is  most  fre(|uently  found  in  the  long  bones  of  the  lower  limb ; 
and  occurs  before  ossification  of  the  epiphyseal  cartilages,  which  is  not 
completed  in  the  tibia  and  femur  until  about  the  twentieth  year. 

Treatment. — The  treatment  of  ostitis  is  almost  identical  with  that 
of  periostitis.  If  medical  remedies  fail  a  deep  periosteal  incision 
should  be  made,  wliic^h  may  be  at  once,  or  subsequently,  followed  by 
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longitodinal  sccrioD  *A  tho  U«ne  with  a  ohw^l.  a  HovV  stiw  or  iho  rir- 
cular  saw  of  ihe  suririv-al  eii^nno.  Tin*  inoiVioii  >!iouUI  Iv  lUvp 
enrioeh  to  c*i  intM  ihe  oiiiuvllaUHl  stnioiure  or  nu\liillarv  o:inal  of 
the  bi>De.  Cutting  out  Mne  or  more  ili>k>  with  tho  trx^phino  answors  a 
similar  parpi:>?e  in  ivlieving  tension  ami  ]i:un.  an  J  is  ofion  Ivttor  than 
simple  inrisioD.  even  if  there  i?  ui*  absivs?  ravity  in  tho  Ivno  to  Iv 
curetted. 

Acute  infective  |ierii^titi*  and  osteomyelitis  must  Iv  met  by  early  and 
fipce  incision  of  si»ft  jiarts  and  jvrii^steum,  down  to  the  U»ne,  and  thor- 
ough disinfection  of  the  diseaseil  tissue  with  antiseptic  s^^lutions.  i  'omw 
.sive  sublimate  solution  (1  :  1<.mh»  or  1  :  20yH))  is  pn»l«bly  the  U^st :  but 
it  must  be  watched  if  repeatiHl  daily,  so  that  it  may  not  pr^Hhuv  toxic 
effects.  Free  drainage  and  antiseptic  washing  of  the  cavity  ilaily  art^ 
essential.  Separated  epiphyses  should  Iv  kept  in  |H>sitiou  by  splints : 
dead  portions  of  l)one  removetl  and  the  jKitient  kept  alive  by  tv>ni**s. 
good  food  and  stimulants  until  the  fonv  of  the  niyvx^tic  jvMstMi  has 
been  eshausted.  When  the  infective  inflammation  does  not  involve  tlie 
periosteum  to  any  great  extent,  the  danger  of  these  diseases  may  not  be 
quickly  appreciated  by  the  surgeon  ;  bei'ause  the  foeus  of  inflanunation 
is  in  the  medullan-  canal  of  the  Iwne.  A  loss  of  pnvions  time  then 
sometimes  occurs.  The  condition  is  practieally  a  phlegmonous  absivss 
enclosed  in  bony  ^\■alls.  A  gt.)od  opin^rtunity  for  absorption  of  si^ptie 
products  is  therefore  furnished,  without  any  n»as<)nable  clianee  of  a 
rapid  spontaneous  evacuation  of  the  pns.  These  einnnnstamvs  con- 
stitute the  danger  of  the  condition  to  the  integrity  of  the  bone  and  the 
life  of  the  patient.  The  local  treatment  cc»nsists  in  cutting  into  the 
bone  with  chisel  or  trephine  and  scraping  out  with  a  cnn^tte  the  in- 
flamed and  suppurating  marrow.  If  necessiiry,  more  tlian  one  trephine 
opening  may  be  made,  or  two  or  more  such  holes  may  be  connei'ted 
by  cutting  away  the  intervening  Iwne  with  a  chisel.  Complete  renn>val 
of  the  diseased  tissue  and  disinfection  of  the  cavitv  are  the  indications. 
Necrotic  bone  should  be  removed  when  it  becomes  hwsened  fmm  the 
living  osseous  tissue.  This  is  usually  a  secondary  openition,  unless 
trephining  and  curetting  have  l)een  done  in  the  early  stages.  Tlu»  lat- 
ter operations  arc  indicated  as  soon  as  a  probable  diagnosis  is  madt*. 
It  is  better  to  operate  too  early  than  t<M>  late.  Thorougli  o]>ening  of 
the  medullary  canal  is  imperatively  demaniUHl.  A  trough  from  one 
epiphysis  to  the  other  may  be  necessjiry  to  |K'rniit  complete  removal  of 
the  diseased  marrow  and  softened  bone.  Incomplete  operations  may 
be  the  cause  of  the  repeated  inflammatory  symptoms  simmi  in  sonie  cases 
of  chronic  or  subacute  osteomyelitis.  Such  reciirreiK^cs  are  comnuin 
in  cases  allowed  to  go  withont  o|K»ration,  pmvided  the  patient  do<'s  not 
die  at  the  time  of  the  original  attack. 

Amputation  is  sometimes  necessjiry  to  save  life  in  infective  osteo- 
myelitis and  periostitis.  In  syphilitic  and  tiiberenlar  osteoiny<»litis  the 
patient  must  be  put  on  the  proper  internal  treatment,  as  in  periostitis 
from  similar  causes.  In  the  septic  forms  stimulants,  toni<s  and  iiour- 
iduDg  food  are  demanded. 
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NECB08I8   OB   MORTIFICATION   OF   BONE. 

Definition. — Necrosis  is  death  of  bone  in  masses  or  in  bulk,  in  con- 
tradistinction to  caries,  which  is  death  in  minute  particles.  It  is 
pathologically  identical  with  mortification  or  gangrene  of  soft  tissue. 

Causes. — Necrosis  is  caused  by  anything  that  at  once  destroys  the 
vitality  of  the  bone,  such  as  intense  heat  or  cold  and  crushing  injuries  ; 
and  by  whatever  prevents  the  continuance  of  the  blood  circulation 
through  the  Haversian  canals  and  their  ramifications,  thereby  interfer- 
ing with  the  bone's  nutrition.  Obstruction  of  these  blood  spaces  by 
the  exudate  of  the  osteomyelitis  and  detachment  of  the  periosteum  or 
inflammation  of  the  marrow,  by  reason  of  suppurative  inflammation 
of  these  structures,  are  the  most  common  direct  causes  of  necrosis. 
Osteomyelitis,  whether  central  or  cortical,  is  probably  the  most  fre- 
quent cause.  It  acts  by  interfering  with  proper  blood  supply,  which 
is  arrested  by  stretching,  compression  and  thrombosis  of  the  vessels. 
Syphilis  and  tuberculosis  may  be  causes.  The  depressed  vitaUty  of 
old  age  and  of  eruptive  fevers,  division  or  embolism  of  the  nutrient, 
artery  of  a  long  bone,  and  exposure  to  the  toxic  effects  of  phosphorus 
or  mercury  are  occasionally  causes  of  mortification  of  bone.  If  a  piece 
of  bone  is  torn  loose  from  its  periosteal  attachments,  as  happens  in 
compound  fractures,  necrosis  is  not  apt  to  occur,  unless  the  wound  is 
infected  with  putrefactive  or  pyogenic  germs.  This  proves  that  it  is 
the  septic  character  of  a  given  periostitis  that  inclines  it  to  cause 
necrosis. 

Pathology. — The  occurrence  of  necrosis  more  frequently  in  com- 
pact than  in  cancellated  osseous  structure  is  due  to  the  greater  ease 
with  which  the  circulation  is  obstructed  in  the  former  unyielding 
structure.  In  the  ordinary  variety  of  necrosis  the  devitalized  bone  is 
dry  and  hard,  and  has  a  relatively  large  proportion  of  mineral  con- 
stituents. When  struck  with  a  probe  it  often  gives  a  sonorous  note, 
but  is  not  sensitive  to  touch,  nor  does  it  bleed.  Its  color  is  yellowish- 
white,  unless  it  has  become  blackened  by  contact  with  putrid  pus  or 
other  agents.  The  necrotic  action  may  pertain  to  the  surface  of  a 
bone  (superficial  necrosis),  to  a  portion  some  distance  below  the  per- 
haps healthy  bone  surface  (central  necrosis),  or  to  the  entire  thickness 
of  the  bone  (total  necrosis).  If  death  occurs  in  cancellated  tissue, 
which  is  normally  more  vascular  than  the  compact,  the  necrotic  tissue, 
especially  when  the  destruction  is  sudden,  is  moist  instead  of  dry. 
Moist  necrosis  is  evidently  the  result  of  septic  infection  of  some  sort. 
The  dead  bone  has  a  dirty  gray  or  greenish  brown  color,  is  moist  and 
soft  and  emits  a  very  offensive  odor.  The  periosteum  is  usually  found 
in  a  sloughing  condition  and  shows  little  tendency  to  form  new  bone. 
Death  from  pyaemia  is  a  common  result  of  moist  necrosis. 

After  osseous  tissue  has  died,  it  is  separated  from  the  living  bone  by 
the  process  of  rarefying  ostitis  or  ulceration,  exactly  as  gangrenous 
parts  are  separated  from  soft  tissues.  The  adjacent  bone  becomes  in- 
flamed, softened  and  ulcerated,  and  soon  a  line  of  demarcation  ap- 
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pears.  It  requires  a  long  time,  varying  from  weeks  to  months,  ac- 
cording to  the  extent  and  situation  of  the  necrosis,  to  effect  complete 
detachment.  A^ery  often  pus  infection  oc»curs  and  suppuration  takes 
place  between  the  dead  and  living  bone.  During  the  accom]>lishment 
of  this  process  the  overlying  periosteum  becomes  abnormally  active 
in  producing  bony  tissue,  probably  because  of  the  induction  of  a 
chronic  periostitis,  and  deposit;;  a  layer  of  new  bone.  This  new  bone 
may  form  a  covering  over  the  necrosed  part,  or,  if  the  latter  is  central, 
increase  the  thickness  of  the  surrounding  living  bone.  In  this 
manner  the  devitalizeil  Ikiuc  is  usually  enclosed  in  a  l>ony  sheath  or 
involucnim  of  irregular  shajxj,  which,  however,  conforms  soniewlmt 
to  the  outline  of  the  original  l)one.  If  the  i>eriosteum  has  pre- 
viously l)een  entirely  destroyed,  no  encasement  oceui's.  The  dead 
portion  of  lx)ne  enclosed  in  the  sheath  is  called  the  sequestrum,  while 
the  leaf-like  portions  detached  in  eases  of  su|)eriieial  necrosis  are 
termed  exfoliations.  In  cases  of  total  necrosis  the  endosteum  mav 
also  furnish  new  bone,  so  that  the  dead  structure  lies  between  two 
layers  of  newly  formed  osseous  tissue.  There  is  usually  no  ensheath- 
ing  in  necrasis  of  the  skull  or  of  the  cancellated  Inmes. 

Through  the  living  Inme,  whether  original  or  newly  formed,  which 
covers  the  sequestrum,  narrow  channels  or  fistules,  called  cloac^ae,  are 
established  by  the  discharge,  formed  at  the  line  of  deman^ation,  making 
its  way  to  the  surface.  These  cloaca?  connnunicatc  with  sinuses  ex- 
tending through  the  overlying  soft  parts  to  the  cutaneous  surface, 
which  sinuses  are  the  remains  of  collapsed  abscesses  that  were  devel- 
oped soon  after  pus  formed  in  the  l)oiiy  stnictures. 

The  surfaces  of  a  sequestrum  or  exfoliation  are  usually  rough  and 
jagged,  because  the  living  lx»ne  has  been  eaten  away  fmui  it  by  rarefy- 
ing or  suppurative  ostitis.  The  external  surface  of  an  exfoliation  is 
fiometimes  quite  smooth,  sinc»e  it  may  have  been  originally  tlu»  normal 
surface  of  the  bone.     The  sequestrum  may  Ixj  dense  or  spongy,  atx^ord- 
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ing  as  it  has  l)een  sclerosed  or  rarefied  before  death.  Afl(»r  some  am- 
putations of  the  thigh  in  which  the  initnent  artery  has  Ix'cn  divided, 
necrosis  of  the  area  of  bone  nourished  bv  this  artery  occurs,  while  the 
r^ons  nourished   by  other  vessels  coming  from   the  periosteum  and 

endosteum    remain    health  v.     As   a  result,  a   tubular  or  cvlindrieal 

tf  » 

sequestrum  is  formed  and  may,  when  finally  detai'lietl,  be  pulled  out 
from  the  sawn  end  (»f  the  bone. 

Symptoms. — The  early  symptoms  of  necro>is,  whieli  is  a  result  of 
osteomyelitis,  are  those  of  osteomyelitis  followed  by  inflanuuation,  an<I 
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often  suppuration,  of  the  overlying  soft  parts.  Through  the  openings 
or  sinuses  left  after  the  evacuation  of  the  pus,  a  hard  and  more  or  less 
rough  surface  can  usually  be  felt  with  the  probe  if  the  necrosis  is 
superficial.  This  is  the  dying  or  dead  bone  uncovered  by  periosteum. 
Bare  bone,  however.  Is  not  necessarily  dead  bone,  for  after  periostitis, 
aud  osteomyelitis  of  a  simple  kind  we  may  have  an  ulcerated  surface 
of  bone  that  is  slow  in  healing.  In  cases  of  central  necrosis  the  probe 
must  be  passed  through  the  sinuses  in  the  soft  parts  and  the  cloacie  in 
the  involucrum  or  sheath  before  the  rough  sequestrum  can  be  felt. 
Until  sinuses  and  cloacte  have  been  formed  it  is  practically  impossible 
to  diagnosticate  the  presence  of  necrosis.  The  fever  and  other  con- 
stitutional symptoms  may  be  marked  during  this  early  stage,  but  are 
apt  to  decrease  in  severity  with  the  evacuation  of  any  purulent  ac- 
cumulation ;  which  may  become  thereafter  the  seat  of  putrefiiction  from 
germ  infection.  From  time  to  time,  however,  exacerbations  of  the 
symptoms  may  occur,  and  new  abscesses  may  form.  The  symptoms 
during  this,  the  dying  stage,  are  more  chronic  in  progress  when 
necrosis  happens  in  spongy  bone.  When  the  osseous  tissue  is  killed  at 
once  the  symptoms  of  this  stage  are  absent. 

The  stage  of  separation,  as  the  period  occupied  in  detaching  the  dead 
structure  may   be  termed,  has  characteristic  features.     Chronic  dis- 
chai^  from  the  eloacse  and  overlying  sinuses,  increased  thickness  of 
the  bone,  and  gradual  impairment  of  health,  if  the  disease  is  extensive, 
are  the  most  prominent.     Symp- 
Fk;.  124.  toms  of  waxy  degeneration  of  the 

liver  or  kidneys  may  arise.  The 
time  occupied  in  separadon  varies 
from  a  few  weeks  to  many  months; 
being  shorter  in  the  upper  limb 
than  in  the  lower  and  when  tlie 
necrosis  is  superficial  or  circum- 
scribed than  under  opposite  con- 
ditions.  That  separation  has  been 

DUKnHUoralransverseMCItoD.sbuningrelitlona    aCCOmpHshcd    is     kuOWU     bv    the 

KIb^tbIT'"'  """"■"""■■  ^"*^  ""•  '""  motion  that  can  be  commtmicated 
to  the  sequestrum  by  a  probe 
passed  into  the  openings.  This  is  sometimes  Ijetter  determined  by 
introducing  two  probes,  one  near  each  end  of  the  sequestrum.  Some- 
times the  se(]uestmm  is  not  movable,  even  when  completely  detache<l, 
becaase  it  is  imbedded  in  the  granulations  on  the  inner  surface  of  the 
sheath.  If  this  condition  is  suspected  a  strong  probe  should  be  used  to 
force  the  secjuestrum  down  upon  the  granulations  until  they  are  flattened 
and  the  cavity  enlarged.     Motion  can  probably  then  be  detected. 

Prognosis. — Tlie  prognosis  in  necrosis  as  to  final  restoration  of  the 
usefulness  of  the  part  is  generally  good,  except  in  acute  septic  cases. 
The  disease  seldom  extends  beyond  the  epiphyseal  cartilages,  and, 
after  removal  of  the  dead  bone,  the  sinuses  heal,  leaving,  however, 
some  deformity  in  contour.     Death  at  times  does  occur  in  tlie  early 
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siag«$.  as.  for  esanipW.  in  (<aa«$  t'olL-winj:  aoiiic  >ipiio  .<si*\>in_voliti>  ^t 
perio^tiii? :  Tt>  also  exhaiisiuiii  troir.  i>r>>lou£t\l  ^iip)iur:itii>ii  i^r  jA»nni.i 
may  lead  to  a  lata)  i^uf.  Aciiin.  ilcaili  iii:iy  nsuli  ln>ni  st\Miul»rv 
implication  •'(  other  itruotuix-s.  This  is  illii^tr.itrtl  I\v  brain  discji**- 
following  necni?!*  of  tho  skull,  anhriti*  Mil>#<>(mnic  to  (liM-jiM'  i>t"  ilio 
patella  and  laceration  of  (hi'  femoRil  ancrv  by  iiiH'i»iif  -pimiU's  t"i\nn 
the  femur.  Pyaeraia  from  moist  invrosis  is  not  muximiioii ;  bm  for- 
tunately this  form  of  Imiio  *lisoas»'  i?  tjiiiio  ran-. 

Treatmeot. — Thv  imlifatioiis  in  tho  tirsi  <iIa!^'  arc  to  inoili'rati'  ao- 
rompam-ing  inflammation,  by  treating  thi'MUj;bIy  tho  o;»is;nivi>  ostrti- 
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myelitis  or  periostitis,  to  niR'n  aliscrsscs 

general  health.     Pjirly  incitsion  of  thi;  j 

since  it  relieves  pain  ami  ttnil.-'  t'l  pnrvi'iit  (■\li'ii>iv  >l'-:-irii'-ii<jji  '>f' 

thia  membrane  and  the  bone  l*y  sti]i])tir:itioii.      So  li'-iibiniu^r  th<'   in 

flamed  bone  and   scraping   away   tin-  <1!simm-i1    iin-iliillary  ii--ii>'  .iri' 

\'aluable  operative  prrx-c-dni-cri.     biT-inll^ctniil  Miltilion-  ^hoiiM  l»-  fivi-ly 

employed  to  allay  fetor;  and  all  oasi^s  >1 M  )><•  inatci  with  ripiil 

antiseptic  measures.     Xs  soon  as  tb<'  ili.-ail  lionc  i"  loo-i-,  il   -liotiM  In- 
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removed  by  operation.  An  exfoliation  can  be  lifted  away  with  a 
chisel  after  simple  incision  of  the  musculo-cutaneous  coverings.  When 
the  bone  has  been  devitalized  by  caustics  or  burning  and  the  dead 
area  is  easily  determined,  there  is  no  objection  to  cutting  it  away  with 
the  chisel  even  before  detachment  has  taken  place,  for  it  hastens  the 
cure.  To  effect  removal  of  a  sequestrum  an  opening  should  be  cut  in 
the  encasement  by  means  of  small  sharp  chisels  and  a  hammer,  or 
with  a  saw  or  trephine,  until  the  sequestrum  can  be  seized  with  strong 
forceps  and  pulled  out.  Sometimes  the  cloacse  simply  need  enlarge- 
ment ;  at  other  times  the  bridge  of  new  bone  between  two  of  them 
must  be  cut  away.  The  surgical  engine,  by  which  circular  saws  and 
burrs  can  be  rotated  with  great  rapidity,  may  be  very  useful  in  these 
procedures.  Sometimes  an  osteoplastic  operation  may  be  done  and  a 
trap  door  of  soft  parts  and  bone  be  raised  up. 

After  application  of  the  Esmarch  apparatus  an  incision  should  be 
made  in  the  line  of  the  principal  sinuses  and  cloacae,  and  the  exposure 
of  the  bone  \vi\\  then  enable  the  surgeon  to  determine  upon  the  proper 
method  of  reaching  the  necrotic  piece.  The  encasement  should  be 
freely  cut,  but  in  such  a  manner  as  not  to  weaken  the  bone  more  than 
necessary  or  to  fracture  it  transversely.  Occasionally  it  will  be 
found  easier  to  get  the  sequestrum  out  after  it  has  been  divided  into 
})ortions  by  the  bone-cutting  forceps.  The  cavity  left  is  generally 
lined  with  granulation  tissue,  but  in  tubercular  subjects  its  walls  may 
be  carious.  Such  carious  lx)ne  should  be  scrai^ed  away  with  a  gouge. 
In  getting  access  to  the  sequestrum,  the  surgeon  should  not  feel  com- 
pelled to  follow  the  sinuses  or  cloacae ;  any  safe  path  of  attack  which 
gives  best  opportunity  for  thorough  removal  is  justifiable. 

After  the  operation  is  completed  the  wound  should  be  stuffed  with 
drj'  antiseptic  gauze,  the  limb  enveloped  in  a  similar  dressing,  and  a 
roller  bandage  firmly  applied  to  the  parts  before  the  elastic  band  of 
the  Esmarch  apparatus  is  removed. 

Subsequently  to  this  operation,  called  sequestrotomy  or  necrotomy, 
the  encasement  contracts,  new  bone  is  formed  in  the  cavity  of  the 
sheath,  as  well  as  under  the  preserved  periosteum,  and  the  sinuses  and 
cloaca  become  closed.  The  medullary  cavity,  if  destroyed,  is,  as  a 
rule,  not  reestablished. 

There  arc  some  circumstances  in  which  it  is  probably  better  to 
operate  before  detachment  of  the  sequestrum  is  complete,  notwith- 
standing the  possibility  of  thus  tearing  away  portions  of  the  living 
bone.  This  is  the  case  in  acute  necrosis  from  subperiosteal  abscess 
and  septic  osteomyelitis,  and  in  moist  necrosis  ;  for  more  extensive  de- 
struction of  the  periosteum  and  septictemic  complications  may  per- 
haps be  obviated  l)y  early  excision  of  the  dead  structures  by  means  of 
saws.  The  periosteum  sliould  be  peeled  off  and  preserved  in  these 
operations  so  that  the  flail-like  limb,  often  left,  may  have  an  oppor- 
tunity of  becoming  solidified  and  useful. 

Small  ]>ieces  of  healthy  periosteum  or  of  bone,  taken  from  man  or 
the  lower  animals  and   kept  aseptic,  have  been  inserted  in  the  gaps 
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left  by  exteosive  operations  of  this  kind.  Such  bone  chips  act  as  cen- 
ters of  bone  formation,  thus  hastening  and  ]>erfeeting  the  regeneration 
of  the  removed  shaft.  It  is  absohitely  essential  that  the  cavity  from 
which  the  sequestrum  hjis  bt»en  tiiken  be  made  jwrfectly  aseptic  by  the 
removal  of  every  j>article  of  diseased  bone,  diseased  gnmulations,  and 
discharge.  Herein  lie  the  difficulty  and  frequent  failure  of  the  metho<l. 
These  osteo-plastic  operations  deserve  furthtT  trial  in  cases  in  which 
the  bone  has  been  extensively  destroyed. 

The  methods  of  performing  sequestrotomy,  adopted  before  the  advent 
of  modem  antiseptic  surgery,  gave  good  results  ;  though  the  healing  of 
the  remaining  wound  was  very  prolonged.  It  was  always  the  seat  of 
protracted  suppuration.  Styptic  complications  wore,  however,  uncom- 
mon ;  because  the  dense  inflammatory  infiltration  of  the  surrounding  os- 
.seous  and  other  tissues  rendered  sei)tic  absorption  <lifficult,  and  the  opi^n 
wound  with  rigid  bony  walls  made  drainage  thorough  and  jKjrfect. 

Antiseptic  surgery  has  much  shortened  the  process  of  healing  by 
making  possible  the  implantation  of  cellulo-cutaneous  flaps  and  the 
organization  and  ossification  of  aseptic  blood  clots. 
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Neuber^R  method.    Top  of  iuvolucniin  n>inm-<.Ml,  !«kiii  (laps       Iinpluiitutinn  nf  rutuiicouN  im1|<vs  into 
turnedinto  the  bottom  of  tlio  Ih.mu?  cavitr,    (<iKiiSTKK.)       thr  drfit-t  by  transtixing  catji^ut  sutiiro. 

(<iKKSTKK.)* 

Implantation  of  cellulo-cutaneous  flaps  may  l>e  done,  in  order  to 
cover  the  fresh  surface  of  living  bone,  left  tifter  cutting  away  all  dis- 
eased bony  structure,  and  thereby  obtain  primjiry  union  between  the 
bone  and  the  turned  in  cutaneous  flaps.  This  leaves  little  or  no  bony 
surface  to  heal  by  granulation  and  hastens  cicatrization  ;  though,  of 
oouTsei  a  defect  is  left  in  the  contour  of  the  part.  This  (h^fect  would 
also  occur,  even  if  the  process  of  implantation  was  not  ad(»j)t('(l.  The 
turned  in  flaps  are  held  in  position  by  sterilize*!  nails  driven  through 
the  flap  and  into  the  bone,  and  by  sutures  passed  through  the  skin  at 
the  edges  of  the  cavity  and  wirricd  a<'ross  the  gap ;  or  Uy  sutures  cur- 
ried through  the  edgi»s  of  the  flaps  and  then  brought  out  mid  tietl  uj>on 
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the  opiwsite  side  of  the  limb.  The  nail  and  sutures  are  removed  at 
the  end  of  three  or  four  weeks ;  which,  if  the  wound  has  been  made 
and  kept  aseptic,  will  probably  be  the  date  of  first  change  of  dressing. 

The  utilization  of  the  blood  clot  to  aid  in  rapid  cicatrization  is  ac- 
complished by  allowing  the  cavity  to  fill  with  blood,  which  clots  and 
protects  the  wounded  bone  and  other  cut  sur&ceB  from  septic  irritation. 
The  clot  must,  however,  be  kept  perfectly  aseptic.  This  is  done  by 
covering  the  cavity  with  its  contained  clot  with  a  piece  of  aseptic  or 
antiseptic  rubier  tissue,  just  large  enough  to  overlap  the  borders  of 
the  wound.  This  is  in  turn  covered  with  a  voluminous  dressing  of 
dry  sublimate  gauze.  The  rubber  tissue  keeps  the  blood  clot  moist, 
the  dry  antiseptic  dressing  absorbs  all  leakage  of  blood  aud  serum. 

This  method  of  Schede  is  only  possible  when  the  entire  mass  or 
all  the  masses  of  necrotic  bone  are  removed,  when  all  the  pus  infected 
membrane  and  gnituilation  tissue  lining  the  irregular  tracks  and  cavi- 
ties have  been  scraped  away  with  absolute  certainty,  and  when  the 
cavities  so  made  have  been  thoroughly  sterilized  by  antiseptic  solu- 
tions and  wiped  clean  mth  aseptic  sponges.  Gerster  recommends  sub- 
limate lotion  (1:500)  to  be  used.  This  is  subsequently  washed 
away  by  a  weaker  sublimate  solution,  so  that  toxic  effects  may  not  fol- 
low the  retention  in  the  wound  of  small  quantities  of  the  strong  lotion. 
Filling  the  cavity  with  very  hot  water  or  oil  has  been  su^ested  a.s  a 
means  of  sterilizing  its  walls.  The  fluid  is  then  mopped  out  before  the 
wound  is  dres.sed. 

Fio.    129. 


If  it  is  im]>ossible  to  remove  a  sequestrum,  excision  of  a  portion  of 
the  bone  or  of  the  joint  may  be  demanded.  When  the  destruction  of 
bone  has  been  very  great  or  the  patient  is  already  sinking  from  ex- 
haustion, due  to  long-continued  bone  disease,  amputatiou  may  be  the 
most  judicious  treatment. 

CABIES  OB   17LCEBATI0N   OF   BONE. 
Pathology. — The  disintegration  or  erosiou  of  bone,  called  caries,  is 
a  process  similar  to  ulceration  in  sofl  tissues,  for  the  destroyed  struc- 
ture is  removed  in  small  particles,  usually  in  a  more  or  less  liquefied 
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form.  In  thi*  circumstantv  caries  lUftVrs  tn»iu  luvrosis,  in  which  the 
devitalized  |>ortion  of  bone  is  soparateil  tK>m  the  siirnmnding  living 
os.seoii3  tissue  in  massts.  Caries,  therefore,  a>rrespouds  with  ulcera- 
tion of  soft  tissues  ;  necrosis  with  gangrene.  Caries  is  ni»t  a  disease,  but 
the  result  of  a  l)one  disease  ;  usually  tubenndosis,  souietiim*s  syphilis. 
As  there  is  cliuic;dly  a  gangrenous  uUvration  of  the  soft  parts,  in 
which  the  two  processes  are  conibineil,  so  there  may  be  a  lu-crotic 
caries  of  bone.  Caries  iKVurring  without  formation  of  pus  is  the  s^v 
called  rarefying  ostitis,  or  dry  caries,  which  has  been  mentiouiHl  when 
osteomyelitis  was  discussed.  Pyogenic  infivtii>n  is  usually  the  rausi* 
of  the  moist  form  of  caries,  fi»r  it  is  pn>bable  that  coUl  absi\*sses  an* 
due  to  a  mixed  infection  with  tul>ercle  and  pyogimic  org:uiisnis.  The 
form  of  caries  most  often  seen  is  that  in  which  the  inilamed  Inme 
softens  and  disintegrates  and  clauses  the  so-ealkd  ci>ld  abst^'ss 
within  or  upon  the  surface  of  the  Ixine.  It  is  due  to  tubercuU»sis, 
syphilis,  and  |>erliaps  to  other  speiMfic  diseases,  and  results  fn>ni  tlie 
breaking  down  of  cluHisy  tubercles  and  inflanKnl  bone.  It  is  usually  a 
tuberculous  afiecti<»n. 

Caries  is  the  result  of  bone  inflammation,  and  therefore  dejjends 
upon  the  causes  that  induce  osteomyelitis.  Caries  is  often  assiH'iatwl 
with  inherited  or  acquired  syphilis,  but  it  is  |K)Ssible  that  syphilis  may 
not  be  the  actual  cause  of  the  carit^,  but  simply  a  cause  of  lowend  re- 
jriistance  which  makes  tul>ercular  infectii»n  easv.  The  cancellatitl  tissue 
found  in  the  extremities  of  the  h»ng  btmes  and  in  the  vertebra*,  carpus 
and  tarsus  is  esjx?cially  subject  to  the  invasion  of  caries  in  tliosc  pre- 
disposed to  this  disease ;  but  it  may  occur  in  any  part  of  the  skeleton. 
In  tubercular  pcreons  it  often  follows  slight  injuiy.  An  ulcer  of  the 
soft  parts  may  involve  the  periosteum  and  l>one,  and  lead  to  caries. 

Caries  causes  bone  to  lxH*ome  softened,  ptmms  and  friable,  and  of  a 
gray  or  brownish  color  before  it  breaks  down  into  granular  semi-liquid 
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material.  Sometimes  the  mineral  constituents  arc  dissolved  ovxt  in  the 
early  stages  of  caries  leaving  the  animal  niatt(*r  almost  intact,  so  that 
the  condition  resembles  that  of  a  bone  after  maceration  in  hvdroelilorie 
acid.  The  organic  constituents  are  destroyed  subsequently.  The  re- 
moval of  the  disintegrated  area  by  absorpticni  and  li(juefaetion  leaves 
irregular  hollows  and  cavities,  called  bone  ulcers,  wliieli  are  <K'enpie<l 
by  the  puriform  ])r<xlucts  of  the  destructive  process.  The  bone  around 
the  carious  focus  is  aj)t  to  become  indurated,  because  Nature  endeavor-j 
22 


338  DISEASES  AND  INJURIES  OF  BONES. 

to  construct  a  barrier  to  the  advance  of  the  diseased  action.  If,  how- 
ever, the  reparative  power  of  the  patient  is  poor,  and  he,  from  some 
inherent  constitutional  tendency,  is  especially  liable  to  bone  disease,  no 
such  induration  or  sclerosis  occurs,  and  the  carious  destruction  spreads, 
involves  the  joints  and  attacks  adjacent  bones. 

The  products  of  carious  destruction  consist  of  oil  globules,  degener- 
ated cells,  blood  corpuscles,  granular  inorganic  particles  and  bone 
salts,  with  which  are  found  in  most  instances  the  bacillus  tuberculosis. 
The  protlucts  are  the  results  of  cheesy  degeneration  and  emulsification 
of  the  osseous  tissue.  Small  masses  of  necrosed  bone  will  sometimes 
be  found  in  the  liquid,  where  the  two  processes,  caries  and  necrosis,  have 
coexisted.  Caseous  masses,  or  tubercles,  will  be  found  in  the  interior 
of  the  bone  tissue,  but  the  surface  of  the  bone  is  usually  involved, 
either  primarily  or  secondarily,  and  localized  periostitis  and  inflamma- 
tion of  the  overlying  soft  parts  arise.  As  a  rule,  a  puriform  collection, 
or  cold  abscess,  subsequently  occurs  in  the  tissues  over  the  bone ; 
this  spontaneously  opens  and  aflbrds  an  avenue  of  escape  for  the 
liquefied  bone  material.  So  long  as  the  carious  disintegration  con- 
tinues to  furnish  a  discharge,  the  sinus,  left  by  the  collapsed  abscess, 
will  not  permanently  close.  Septic  infection  frequently  occurs  sec- 
ondarily and  contributes  to  this  condition.  The  sinus  may  cicatrize 
superficially,  because  but  a  small  amount  of  fluid  is  formed  in  the 
depths  of  the  track,  but  as  soon  as  a  few  drops  collect  the  tissues  in- 
flame and  tlie  orifice  reopens.  Very  occasionally,  as  in  some  cases  of 
caries  of  the  vertebral  bodies,  so  little  discharge  is  furnished  that  it 
is  entirely  absorbed,  leaving  no  caseous  or  puriform  deposition.  These 
may  be  called  cases  of  dry  caries. 

Bone  ulcers  heal,  as  do  ulcers  in  soft  parts,  by  granulation  and  cica- 
trization. The  loss  of  tissue  is  partially  or  entirely  replaced  by  a 
granulation  tissue  which  undergoes  ossification.  The  attempts  of  nature 
to  fill  up  with  scar  tissue  the  cavities  left  aft;er  caries  may  be  quite  suc- 
cessful, so  far  as  utility  of  the  parts  is  concerned,  if  the  destruction  has 
not  been  very  great ;  but  depressions,  though  with  rounded  margins, 
are  usually  left.  A  great  deal  of  bone  is  often  formed  in  the  endeavor 
to  fill  up  deep  cavities,  and  remains  in  the  form  of  protuberances  and 
bridge-like  masses.  The  granulation  tissue  by  which  cicatrization  is 
often  effected  may  in  turn  become  infected  with  the  tubercle  bacillus, 
and  be,  therefore,  useless  as  a  reparative  agent,  because  of  its  con- 
tinuing indefinitely  to  undergo  cheesy  degeneration. 

Symptoms. — The  early  symptoms  are  necessarily  those  of  osteo- 
myelitis and  periostitis  or  of  both,  and  are  followed  by  those  of  cold 
abscess  of  the  soft  parts.  When  this  puriform  collection  has  been 
evacuated,  either  spontaneously  or  by  incision,  the  cavity  does  not 
promi)tly  heal,  but  leaves  a  sinus  which  discharges  thin  puriform  fluid 
continuously  or  intermittently.  A  probe  passed  down  this  sinus  will 
come  in  contact  with  the  bared  and  roughened  bone,  if  the  track  is  not 
too  crooked  to  be  followed  to  its  bottom.  The  carious  surface  of  Ixme 
is,  as  a  rule,  not  tender  when  touched  with  the  instrument,  but  it  may 
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bleed.  If  it  is  imjx)ssible  to  feel  the  diseased  osseous  tissue  with  the 
|)n)be,  the  diagnosis  may  be  made  by  persistent  failure  to  effect  per- 
manent healing  of  the  sinus^  for  which  no  other  cause  exists,  and  by 
chemical  examination  of  the  fluid  showing  a  large  amount  of  cal(*ium 
])hosphate.  The  discharge  is  often  offensive  in  odor  bei*ause  of  putre- 
factive infection,  and  contains  gritty  particles  of  lM)ne.  If  there  is 
much  disease,  several  sinuous  tracks  with  characteristic  orificics  sur- 
rounded by  a  little  elevation  of  gnmulations  will  pn)bably  l>e  found 
converging  toward  the  same  region  of  bone.  When  the  overlying 
tissue  has  been  ulcerated  away,  the  diseased  bone  will  l>e  exposed  to 
view,  though  covered  in  places  more  or  less  completely  with  iimgous 
granulation  tissue.  Coxitis,  angular  curvature  of  the  spine,  calliHl 
Pott's  disease,  and  the  various  forms  of  joint  disease  formerly  called 
white  swelling  are  instances  of  tul)erculosis  of  lK.)ne  and  otlen  go  on 
to  caries. 

When  caries  attacks  bones  near  the  joints  or  involves  the  articular 
ends  of  the  bone,  as  it  often  does,  ankylosis  is  likely  to  occur,  because 
of  inflammatory  involvement  of  the  joint  structures.  On  the  other 
hand,  a  tubercular  svnovitis  mav  occur  first,  and  lead  st»condarilv  to 
carieri  of  the  bone  by  first  involving  the  articular  cartilages. 

Treatment. — Iodide  of  iron,  ctxl-liver  oil,  combinations  containing 
phosphoric  acid,  good  f(M)d,  healthy  surroundings,  sea  air  and  similar 
thera{)eutic  and  hygienic  agents  are  essential  facte ►rs  in  the  nianage- 
xneut  of  caries,  whether  due  to  tuberculosis,  syphilis  or  other  causes. 
Even  stimulants  may  be  required.  Antisyphilitic  remedies  arc  often 
required,  in  full  and  long  continued  doses  and  combined  with  tonics. 

In  the  early  stages  while  the  disease  is  active,  cleanliness,  <lisinfec- 
tion  of  the  parts  and  the  prevention  of  external  soun'cs  of  irritation 
or  infection  are  the  indications  for  local  treatment.  Rest  of  the  parts, 
complete  and  constiuit,  is  imperatively  called  for,  c»sjK'cially  when  the 
vicinity  of  a  joint  is  affected.  This  is  to  be  obtained  by  prevent- 
ing motion  by  means  of  gypsum  or  silicate  of  sodium  sj)lints,  per- 
manent extension  and  similar  mechanic^il  ap])lianccs.  This  d(K^s  not 
necessarily  imply  that  the  patient  must  bekcjrt  in  the  house  or  in  l)ed. 
Confinement  is  oft(?n  deleterious  while  open  air  exercise  is  valuable. 

When  liquefaction  of  the  diseased  tissue  occurs,  free  incision  should 
be  made  for  the  esciijx}  of  the  fluid  and  the  whole  of  the  <liseased  and 
Hoftcned  bone  should  be  cut  away  with  gcaiges.  This  sh<»ulcl  be  done 
antisepticrally  and  the  resulting  cavity  duste<l  with  iodofnrm.  When 
the  cavity  is  inaccc»ssible  or  very  lar^e  it  may  be  injected  with  solution 
of  iodoform  in  ether  (1 :2(>)  or  a  sterilized  mixture  of  iiMJoibrm  and  oil  of 
about  the  same  strength.  ( )f  this  fn>m  one  to  three  fluid  ounces  should 
be  n^edand  then  s<jueezed  out  after  it  has  been  brought  in  <*ontji<-t  with 
the  whole  interi<»r  of  the  cavity  in  the  bone  and  s<»ft  j)arts.  Th<*  |)n>- 
sibility  of  iwloforni  poisoning  must  be  reeollectetl,  if  large  quantities 
are  used  in  cjivities,  surli  as  thoM*  of  j)s<»:is  abscess,  wImtc  it  i>  ditficult 
to  press  out  the  excess  of  fluid. 

Cure  can  often  be  hastened  l>v  earlv  cn)eniTive  ri'moval,  evtii  brfun' 


340  DISEASES  AND  INJURIES  OF  BONES, 

liquefaction  has  occurred,  of  the  soft,  devitalized  bone  and  the  fung- 
ous granulation  tissue,  which  impede  repair.  Natural  processes  can 
effect  the  removal  of  this  material  only  after  the  lapse  of  many  weeks 
or  months ;  and  the  protracted  discharge  necessitated  not  only  de- 
bilitates the  patient,  but  has  a  tendency  to  cause  waxy  degeneration  of 
the  liver  and  kidneys.  Sulphuric  or  hydrochloric  acid  diluted  with 
equal  parts  of  water  has  been  recommended  to  dissolve  away  the  soft- 
ened bone.  It  may  be  injected  into  the  sinuses  or  brushed  upon  the 
surfaces  exposed  by  a  flap  incision.  A  mixture  of  hydrochloric  acid, 
pepsin  and  water  has  been  employed  for  the  same  purpose,  as  a  diges- 
tive of  the  granulation  tissue  and  diseased  bone.  This  solution  has 
been  mentioned  in  the  treatment  of  sinuses. 

If  the  bone  can  be  reached  by  incisions  not  too  extensive,  scraping 
away  the  spongy  and  devitalized  osseous  tissue  and  the  fungous 
granulations  is  more  prompt  and  sure.  To  do  this  effectually  Es- 
march's  apparatus  should  be  applied  to  prevent  hemorrhage  obscuring 
the  view.  With  a  gouge,  chisel,  scraper  or  the  rotating  burr  of  the 
surgical  engine  the  surgeon  removes  the  unhealthy  structures.  The 
operation  should  be  discontinued  when  healthy  bone  is  reached,  which 
is  recognizable  by  its  comparative  hardness  and  the  hemorrhage  oc- 
curring from  its  surface.  When  the  healthy  bone  is  of  nearly  the 
consistency  of  the  diseased  parts  it  can  be  recognized  by  the  pink 
color  due  to  its  vascularity.  The  carious  bone  when  washed  with 
water  will  be  white,  gray  or  black. 

The  })ossibility  of  general  tubercular  infection,  which  may  lead  to 
acute  tuberculosis  and  death,  arising  from  a  small  tuberculous  area  is  a 
factor  strongly  iK)inting  to  operative  removal  of  the  local  tuberculous 
focus  when  it  can  be  readily  and  safely  done.  In  extensive  caries,  ex- 
cision, arthrectomy,  or  amputation  may  become  necessary,  but  these 
capital  operations  should  not  be  done  hastily,  since  caries  is  a  disease 
of  chronic  type.  The  lapse  of  a  few  months  devoted  to  general  con- 
stitutional treatment  and  local  measures  may  change  a  hopeless  looking 
limb  or  joint  into  one  that  will  be  much  more  serviceable  than  any 
artificial  one.  The  possibility  of  fatal  exhaustion  from  the  long  train 
of  progressive  \x>ne  disease  may  lead  one  to  amputate  at  a  rather 
early  date.  Passive  motion  of  joints  affected  with  tuberculosis  may 
be  cautiously  begun,  when  cure  seems  to  be  fully  instituted  by  the  ab- 
sence of  heat,  pain  and  discharge ;  and  even  when  some  discharge  is 
present,  if  it  is  small  in  amount. 

CENTRAL    CARIES    OR    TUBERCULAR   ABSCESS    OF   BONE. 

The  process  usually  called  circumscribed  suppuration  of  osseous 
tissue,  or  bone  abscess,  is  probably  more  common  than  is  usually 
supposed.  Such  collections  of  fluid  are  instances  of  caries  and  are 
usually  due  to  the  tul^ercle  bacillus  ;  though  syphilis  and  pyogenic  or- 
ganisms may  cause  the  condition.  Bone  abscesses  are  the  result  of  local 
osteomyelitis.     They  may  occur  in  any  part  of  a  bone,  but  arc  more 
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ronimoii  in  the  cnncclIatiKl  r'tructurc  of  its  oxtri'niitit'S.  The  head  of 
tlie  tibia  is  the  coninion  site.  These  localized  collections  within  the 
structure  of  a  bone  niiist  not  be  confused  with  abscess  in  tlie  medul- 
lary canal  and  suppurative  osteomyelitis,  wliicli  is  a  diflferent  patho- 
1(^tcal  condition.  The  cavity  may  Ih'  lint*!  by  a  soft  niembnino,  or 
its  widls  may  be  roufrhened  carious  bone.  Sometimes  there  is  a  nar- 
row track  or  sinus  leading  from  the  cavity  to  the  exteritir  of  the  bone, 
wliicli  in  such  a  case  would  |>ossibly  have  a  carious  surfecc  ;  but  often 
the  pus  is  completely  enclosed  in  a  bony  prison.  The  symptoms  are 
usually  veiy  chronic  in  their  progress  and  are  those  of  iisteorayelitis. 
This  would  be  exiwete".!,  as  the  abscess  is  merely  a  (i>Ti«e(juenee  of 
bone  inflammation.  Long  continued  osseous  ^uiin  distinctly  local- 
ized, esiHfcially  if  near  the  extremity  of  a  long  bone  and  severe,  should 
always  sugjiest  absf-ess.  Circnmscribed  necrosis,  and  c\-sts  within  the 
bone  structure  may  give  somewhat  similar  symptoms,  but  the  treat- 
ment is  similar  in  all  thesi.-  conditions  and  a  differential  diagnosis  is 
not  very  important.  Accompanying  pcritetitis  may  add  its  symptoms 
to  those  of  bone  abscess. 

Treatment  affords  prompt  relief  from  [>ain  ;  and  consists  in  dissect- 
ing up  the  sofl  tissues  and  periosteimi  and  applying  the  trephine  or 
chisel  to  the  bone  at  the  most  tender 
cpot,  so  as  to  open  the  cavity,  give  Fi«-  l-*!. 

vent  to  the  fluid,  and  permit  curetting 
of  the  interior.  If  the  inner  surface 
of  the  wall  is  carious,  it  should  be  cut 
away  with  the  gouge  or  burr ;  if  ne- 
crosis exists  the  sequestrum  should  Ik' 
removed.  If  no  pus  is  found,  the 
trephine  may  be  applied  at  another 
spot,  or  better,  perhaps,  a  drill  may  be 
made  to  perforate  the  bone  iu  varicius 
directions  from  the  bottom  of  the  first 
trephine  hole. 

Trephining  should  always  ix!  clone 
early,  as  it  is  at  once  followed  by  n- 
lief  of  symptoms.     If  no  fluid  is  pres- 
ent, the  operation  does  no  liarni  and 
mil  probably  ameliorate  symptoms  by 
decreasing  tension.    If  no  colle<;tion  of  ,i 
pus-like  fluid  is  found  in  the  body  of  \ 
the  bone,  it  is  well  to  bore  into  the  mar- 
row cavity  before  desisting,  as  it  is  jvissiblc  tha(  a  <hr<inic  mcdulhm- 
abscess  may  be  the  cause  of  the  symptoms.     The  wound  is  to  be  well 
drained  and  dressed  antiseptiwdly. 

A  bone  ahscess  may  open  spoiitaneonsly  into  a  neighboring  joint, 
causing  arthritis.  This  is  another  reason  tor  early  operation,  Amite 
abscess  of  the  medullary  canal,  or  acute  infective  osteomyelitis,  has 
been  discussed  in  the  ]ircceding  section. 
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EPIPHYSITIS. 

Inflammation  of  the  cartilage  situated  between  the  shaft  of  a  bone 
and  its  epiphysis  occurs  at  times  in  children,  especially  in  those  of 
low  vitality.  The  inflammatory  bone  conditions  already  discussed  are 
apt  to  be  associated  with  epiphysitis,  though  it  is  possible  that  it  may 
be  primary  in  its  origin.  The  symptoms  are  similar  to  those  of  peri- 
ostitis and  arthritis,  except  when  separation  of  the  epiphysis  and  the 
preternatural  mobility  and  crepitus  there  evoked  show  the  loss  of  the 
uniting  cartilage.  Close  scrutiny  will  usually  prevent  confounding 
epiphysitis  with  arthritis.  The  causes,  8ymptx)ms,  prognosis,  compli- 
cations and  treatment  are  similar  to  what  has  been  detailed  in  the  con- 
sideration of  osteomyelitis.  Early  and  free  incision,  even  if  no  pus 
is  suspected,  is  good  surgery.  Even  those  cases  that  recover  without 
extensive  destruction  of  tissue  are  apt  to  show  subsequent  arrest  in  de- 
velopment of  the  bone,  because  the  osteogenetic  function  of  the  carti- 
lage has  been  impaired.  Tonics  and  nourishing  diet  are  necessary  in 
all  cases. 

HYPERTROPHY  AND  ATROPHY  OF  BONE. 

General  increase  of  a  bone  in  length  and  thickness,  to  which  the 
name  hypertrophy  is  often  applied,  is  in  most  cases  an  inflammatory 
enlargement  due  to  chronic  osteomyelitis,  periostitis  and  epiphysitis. 
Even  aft^er  the  inflammatory  process  has  subsided  the  bone  retains  its 
increased  dimensions.  This  is  not  hypertrophy  in  the  true  patholog- 
ical sense,  but  a  productive  inflammation.  Hypertrophy  may  occur, 
however,  when  unusual  functional  demands  are  made  upon  a  bone. 
An  instance  is  seen  in  the  increased  size  and  strength  of  the  fibula  oc- 
curring when  the  tibia  has  been  destroyed  by  necrosis.  The  fibula, 
being  gradually  called  upon  to  support  unaccustomed  weight,  becomes 
hypertrophied  from  increased  functional  activity.  A  localized  increase 
in  bulk  of  a  bone  is  more  properly  called  an  osteoma  or  bony  tumor. 
Hypertrophy  of  bone  in  itself  neither  demands  treatment  nor  is  amen- 
able to  it.  Exostoses  and  other  forms  of  osteoma  may  he  excised,  if 
disfigurement  or  other  reasons  make  oj)erative  treatment  desirable. 

Atrophy  of  bone  is  said  to  occur  in  two  forms,  in  both  of  which 
there  is  decreased  weight.  In  one  variety  the  bone  becomes  smaller 
in  size,  with  simultaneous  absorption  of  the  cancellated  and  compact 
tissue  and  diminution  of  the  calibre  of  the  medullarv  canal.  This 
change  occurs  after  long  disuse,  as  in  stumps  after  amputation  and  in 
joints  wliere  ankylosis,  dislocation  or  paralysis  has  long  existed.  It 
is  observed  most  frequently  in  the  long  bones,  and  is  a  not  uncommon 
senile  cliange,  which,  when  occurring  in  the  neck  of  the  femur,  may 
produce  shortening  of  the  limb  and  lameness  and  thus  simulate  frac- 
ture at  that  point.  As  such  localized  atrophy,  which  is  frequently  as- 
sociated with  fatty  degeneration,  may  happen  after  injuries,  the  prac- 
tical knowledge  of  this  possibility  is  great.  Some  cases  of  so-called 
atrophy  of  bone  may  be  imperfect  development,  due  to  unrecognized 
or  forgotten  injuries  or  to  disease  of  the  epiphyseal  cartilages  in  early 
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life.  In  the  other  form  of  atrophy  the  bulk  of  tlie  b(»ne  is  not  al- 
teredy  but  the  compaet  osseous  tissue  gnidually  becomes  nirefi(»d  and 
changed  into  cancellatcKl  structure,  wherel)y  thc^  lx>ne  Ixjcomes  very 
light  and  brittle  and  is  easily  broken  by  slight  injuries. 

The  distinction  between  atrophy  on  the  one  hand  and  interstitial  ab- 
sorption and  fatty  deg(Mieration  of  bone  on  the  other  hand  is  j>erhaps 
not  suffii'iently  observed.  The  absorption  (»f  bone,  or  raivfying  ostitis, 
due  to  pressure  of  tumore,  for  example,  does  not  apjxiar  to  Ik*  an  in- 
stance of  atrophy  in  as  true  a  pathologicid  sense  as  the*  disiip[H>siranee 
of  the  alveolar  proct»ss  of  the  jaw  after  loss  of  the  teeth.  It  is  true 
that  in  the  former  case  the  thinning  and  erosion  may  be  due  to  inter- 
ferenct»  with  <*irculatory  and  nervous  supply,  <*ausing  atrophic  change ; 
but  the  diminuti(»n  of  structure  following  disuse?  corresponds  more 
nearly  with  the  idea  of  atro|)hy. 

Treatment  is  of  no  avail  in  curing  osseous  atrophy.  In  cases  where 
the  function  am  be  reston^d,  as  in  ankylosis  of  long  duration,  the  bone 
may,  however,  regain  some  of  its  lost  bulk. 

OSTEOMALACIA    OB  SOFTENING    OF    BONE. 

This  very  rare  affection,  also  called  mollitits  ossium,  s(»ems  to  be  a 
general  disease,  though  the  chief  changes  aiv  found  in  the  skeleton. 
Its  nature  is  exceedingly  obscure.  Some  auth(»rs  have  suggestiKl  a 
possible  identity  with  fatty  degeneration,  malignant  degenenition  or 
atrophy  of  bone.  Others  have  called  it  rickets  of  adults,  since  it 
resembles  rickets,  but  hits  been  observed  (nily  in  adults. 

The  clinical  characteristic  of  the  discjise  is  progressive  softening  of 
the  bones,  which  become  so  soft  that  a  knife  can  readily  cut  them. 
At  the  same  time  they  lose  weight  and  are  either  flexible  or  easily 
broken.  Various  portions  of  one  bone,  and  as  a  rule  many  parts  of 
the  skeleton,  are  affecteil.  The  external  compact  ]X)rtion  becomes 
little  more  than  a  thin  shell,  while  the  cjuicellatcd  structure  becomes 
more  spong}' than  normal  an<l  is  filled  with  a  red<lish,  g<.?latinous,  fatty 
material.  The  earthy  constitueuts  of  the  Wmv  an*  removed  by  a  pr<M*- 
ess  of  decalcificati(»n,  and  a  sort  of  mucoid  degeneration  of  the  animal 
portion  of  the  osseous  structure  a]»parently  occurs.  The  nunlullary 
tissue  is  at  the  same  time  verv  vascular.  Lactic  a<'id  lias  Ihm'ii  dc- 
scribed  as  found  in  the  Ixmv  tissue  and  in  tin*  urine.  ( )>teomalacia  is 
more  frequently  seen  in  w(unen  tlian  in  men  and  seems  t(»  Im*  induced 
by  pregnancy.  It  is  a  disease  of  adult  life.  The  pr(»Ionged  admin- 
istration of  lactic  acid  lias  bia.»n  mentioned  as  a  j>ossil>le  cause. 

The  symptoms  are  pain  of  a  rhiMimatoid  chanu-ter  an<l  a  tendency  of 
the  bones  of  the  extremities  or  trunk  to  bend  like  softened  wax.  It* 
the  compact  outer  tissue  of  the  bone  is  not  nuich  decalcified,  however, 
brittleness  instead  of  flexibility  will  be  present  and  fractures  from 
slight  injuries  will  fre(|uently  occur.  The  urine  usually  <*ontains  a 
remarkable  amount  of  phosphates,  evidently  d4Tive<l  from  the  degen- 
erating bone  tissue.      Phosphates   havi'  been   found  also,  it  is  >ai<l,  in 
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the  saliva,  tears  and  other  fluids.  Albuminuria  has  been  observed. 
The  patient  finally  becomes  bedridden,  because  locomotion  is  impossible, 
and  dies  from  exhaustion.  Osteomalacia,  unlike  rickets,  is  painful, 
never  occurs  in  children  and  progresses  until  |  death  occurs.  The 
softened  bones  of  rickets  usually  become  hard  again  ;  such  is  not  the 
case  in  osteomalacia.  There  is  no  efficient  treatment  known.  Phos- 
phates of  lime,  sodium  and  potassium  with  cod-liver  oil  and  tonics 
should  be  given.  Bedsores  should  be  expected,  and  prevented  if 
practicable.  If  the  disease  occur  in  a  pregnant  woman,  the  aflTection 
may  be  arrested  after  delivery.    It  is  well  to  prohibit  nursing  the  child. 

TUMORS  IN  BONE. 

Bones  may  become  the  seat  of  tumors  of  various  kinds,  such  as  sar- 
coma, osteoma,  chondroma,  fibroma,  angioma,  myxoma,  and  hydatid 
cysts.  It  was  formerly  believed  that  carcinoma  was  a  not  infrequent 
groA\i;h  in  osseous  tissue.  Such  is  not  the  fact.  Except  when  it  oc- 
curs secondarily  to  carcinoma  in  other  structures  this  form  of  neoplasm 
is  practically  unknown  in  bone.  Sarcoma,  however,  is  common.  True 
cystic  tumors  are  seldom  found  except  in  the  jaw  bones,  where  they 
are  at  times  developed  from  the  mucous  membrane  of  the  antrum  and 
the  structures  about  the  teeth.  Tumors  containing  fluid  found  in  other 
bones,  unless  hydatid  cysts,  are,  as  a  rule,  sarcomas,  chondromas  or 
myxomas  which  have  undergone  cystic  degeneration.  Vascular  tumors, 
that  is  to  say,  angiomas,  are  occasionally  seen  ;  and  the  pulsating 
tumors  formerly  described  as  aneurisms  of  the  arteries  in  bone  are 
probably  always  highly  vascular  sarcomas. 

Tumors  of  bone  may  be  developed  from  the  lower  layer  of  the  perios- 
teum or  from  the  medulla  or  endosteum.  Periosteal  growths  are  us- 
ually oval  or  pyriform  in  shaj)e,  of  a  smooth  surface,  and  have  a  cap- 
sule derived  from  the  periosteum.  The  adjacent  bone  may  be  normal, 
hardened,  absorbed,  eroded,  or  fractured.  The  growth,  if  malignant, 
may  spread  to  the  medulla  by  the  Haversian  canals.  Endosteal  or 
central  tumors  are  usually  spherical,  smooth  on  the  surface,  and  when 
handled  may  give  rise  to  a  crackling  sound.  The  enlargement  of  the 
growth  causes  disappearance  of  the  bone,  but  the  periosteum  becoming 
inflamed  constantly  forms  new  layers  of  bone  tissue.  These  are  ab- 
sorbed in  turn,  but  new  plates  of  osseous  tissue  are  continually  devel- 
oped. Thus  the  mass  acquires  a  more  or  less  bony  capsule,  and  when 
the  patient  is  examined  a  crackling  sound  is  elicited  by  the  motion 
imparted  to  the  membrano-osseous  encasement.  This  is  the  explana- 
tion of  the  aj)parent  dilatation  of  the  bone  and  the  parchment-like 
crackling  elicited  by  pressure. 

Non-malignant  growths  in  bone  do  no  harm,  as  a  rule,  other  than 
to  act  as  impediments  to  motion  and  to  cause  deformity.  They  may 
be  excised  with  chisels  and  saws,  if  such  action  is  demanded  by  the  dis- 
ability or  disfigurement.  Sarcomas  spread  into  the  surrounding  parts 
and  involve  distant  structures  by  secondarj"  involvement  through  the 
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blood  current.      Amputation,  early  and   at   a   considerable   distance 
above  the  disease^  is  always  demanded. 

INJUBIES  OF  BONES. 

Bone,  together  with  its  periosteum  and  marrow,  may  receive  con- 
tused, incised,  lacerated  and  punctured  wounds.  Such  wounds  of 
bone  are  frequently  obtained  in  war  from  bullets,  balls,  sabres  and  ar- 
rows, and  occasionally  are  seen  in  civil  practice.  Fractures  are  lacer- 
ated wounds  of  bone  and  are  common  everywhere.  Osseous  wounds 
are  followed  by  periostitis  and  osteomyelitis,  which  may  he  localized 
or  diffused.  Bone  wounds  should  be  treated  as  similar  wounds  of  soft 
parts  and  their  sequences,  on  the  principles  detailed  in  the  section  on 
diseases  of  bone.  Fractures,  which  are  wounds  or  solutions  of  contin- 
uity, usually  involving  the  entire  thickness  of  the  bone  injured,  will 
be  discussed  in  the  following  chapter  of  this  treatise.  Contusions  of 
bone  may  become  of  grave  import,  when  a  viscus,  such  as  the  brain, 
within  the  bony  case,  is  simultaneously  or  secondarily  involved,  or 
when  atrophy  of  the  bone,  as  in  the  neck  of  the  femur,  is  so  induced. 
The  induction  of  osteomyelitis  by  contusion  is  another  serious  compli- 
cation of  what  may  seem  a  trivial  injury. 

Bending  without  fracture  occurs  at  times  in  very  young  bones  or  in 
those  softened  by  rickets  or  osteomalacia.  The  treatment  is  to  bend 
them  forcibly  into  proi)er  shape,  or  to  do  so  gradually  by  meims  of 
well  padded  splints  or  the  elastic  tension  of  rubber  straps.  Muscular 
action  or  the  elasticity  of  the  bone  may  correct  such  deformity  in  chil- 
dren without  much  treatment.  The  surgeon  should  not  hesitate  to  , 
straighten  such  bones  by  making  a  complete  fracture  if  there  is  a  prob- 
ability of  permanent  deformity. 


CHAPTER  XVII. 

FRACTURES. 

Definition. — A  fracture  is  a  sudden  breaking  or  tearing  apart  of 
osseous  fibers ;  in  other  words,  a  lacerated  wound  of  bone. 

A  solution  of  continuity  due  to  disease  or  to  division  by  saws  or 
sharp  instruments  is  not  a  fracture,  though  in  its  treatment  and  mode 
of  repair  it  may  be  similar.  The  term  fracture  is  also  applied  to 
breaking  of  cartilaginous  tissue. 

Causes. — For  the  production  of  a  fracture  an  exciting  cause  must 
always  be  present,  but  certain  cliaracteristics  of  the  patient  or  of  the 
special  bone  may  act  as  predisposing  causes.  The  atrophy  of  bone 
occurring  in  old  age  and  the  osseous  changes  of  locomotor  ataxia, 
osteomalacia,  rickets,  and  malignant  diseases  of  bones  are  efficient  pre- 
disposing causes,  for  they  render  the  bony  tissue  less  able  to  resist 
strain.  Syphilis  and  tuberculosis  have  been  called  predisposing  causes, 
but  probably  on  insufficient  evidence.  General  paralysis  of  the  insane 
seems  to  be  associated  with  brittleuess  of  bones.  This  is  probably  due 
to  atrophic  changes  in  the  osseous  structure.  Stimson  states  that  the 
greater  fragility  of  bone  in  the  aged  is  to  be  attributed  to  senile 
atrophy,  and  not,  as  is  often  asserted,  to  a  greater  relative  proportion 
of  inorganic  material.  A  bone,  by  reason  of  its  exposed  position, 
its  curves,  its  function  as  a  lever  or  its  small  proportion  of  compact 
osseous  tissue,  may  be  more  liable  to  suffer  fracture  than  the  adjacent 
pieces  of  the  skeleton.  On  the  other  hand,  a  flat,  movable  bone  sur- 
rounded by  muscles,  such  as  the  scapula,  is  very  unlikely  to  be 
broken. 

The  exciting  causes  of  fracture  are  external  violence  and  muscular 
action.  External  violence  is  said  to  act  directly  when  the  bone  is 
broken  at  the  point  of  impact.  It  is  a  crushing  force  that  causes  dis- 
ruption of  the  osseous  fibers  in  these  cases.  Gunshot  fractures  and 
fractures  caused  by  kicks  and  by  falling  timbers  are  thus  produced. 
External  violence  is  said  to  act  indirectly  when  the  fracture  occurs  not 
at  the  point  struck,  but  at  some  distant  part  of  the  skeleton.  The 
force  is  transmitted  thither  through  the  intervening  bones,  and  tears 
the  bony  fibers  apart  by  leverage,  torsion  or  traction.  Muscular  ac- 
tion is  not  a  very  frequent  caase  of  fracture  except  in  fracture  of  the 
patella.  That  powerful  muscular  contractions  may  cause  fracture  of 
long  bones  is  proved  by  instances  occurring  in  athletic  persons  during 
efforts  of  throwing  or  lifting.  Similar  injuries  have  been  reported  as 
taking  place  during  tetanic  or  epileptic  spasm  of  muscles.  Fractures 
of  the  patella,  of  the  olecranon,  of  the  posterior  end  of  the  calcaneura 
and  of  the  coracoid  process  of  the  scapula  are  usually  due  to  muscular 
action.     Breaking  of  the   patella  by  contraction  of  the  four-headed 
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extensor  of  the  leg  may  possibly  be  at  timefl  rendered  more  easy  on 
account  of  leveragt*  action  excrtcKl  upon  the  lx)ne  as  it  lies  in  contact 
with  the  condyles  of  the  femur,  Stims<jn,  however,  believes  that  it  is 
usually  a  giving  way,  as  of  a  rope,  from  direct  tnictiun  exerted  by  the 
muscle.  The  muscles,  by  holding  the  Ixines  in  fixed  positions,  may 
indirectly  assist  external  violence  in  causing  fractures.  Tliis  will  be 
understood  by  considering  that  a  cadaver  thrown  from  a  height  is  less 
likely  to  sustain  fracture  tlian  is  a  living  body. 

Fractures  occasionally  take  place  in  the  utenis,  due  usually  to  vio- 
lence inflicted  upon  the  feet  us  by  injuries  received  u|)on  the  abdomen 
of  the  mother.  A  rachitic  foetus  is  prone  to  suffer  such  osseous  lesions 
from  comparatively  slight  force.  It  is  |3<jssible,  however,  that  some 
8up|)Oscd  intrauterine  fractures  are  nmlly  instances  of  defective  ossifi- 
cation. 

Varieties. — ^There  are  two  kinds  of  fractures,  the  oi)en  and  the 
closed.  The  oj)en  fracture  is  one  in  which  the  broken  surfaces  are  ex- 
posed to  atmospheric  (H)ntact  by  reason  of  a  communication  with  the 

surface  througli  a  wound  of  the  muscles,  fascias 
Fui.  132.  and  skin.     In  a  closed  fracture  no  such  wound 

exists,  and  the  injury  is  therefore  |)rotecteil 
from  atmospheric  influences.  The  former  are 
often  calknl  compound  fractures ;  tlie  latter 
simple  fractur(»s.  As  these  terms  are  not  self 
explanatory  and  are  othenvise  objectionable, 
they  should  be  discarded.  Closed  fnictures  are 
sometimes  denominated  subcutaneous  fractures. 

Fio.  133. 


Dimfimm  of  comminuted  fracturu. 


1iii|)U(-t4Ml  frartiiri;  of  iM'<k  of  I'l'inur. 
(MCttkr  Mr><KrM.) 


This  use  of  the  word,  though  convenient,  is  misleading,  because  it 
seemingly  implies  tliat  the  fracture  is  an  open  one  whenever  the  skin 
in  the  vicinity  of  the  fracture  is  laid  open.  Surli  is  not  the  iaet. 
Cbmmunication  w-ith  the  air  is  tlie  reipiisite  of  an  o])en  fracture  ;  hence 
the  muscles  and  fascias,  as  well  as  tlie  skin  or  mucous  menibnine,  must 
be  perforated  or  divided. 

The  oixjn  character  (►fa  fracture  may  be  due  to  the  vulnrrating  ibrce 
causing  laceration  of  the  soft  parts,  to  its  continuance  inducing  j)ro- 
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trusion  of  the  fragments,  to  the  weight  of  the  unsupported  limb  giving 
rise  to  a  similar  protrusion  or  to  secondary  ulceration  and  suppuration. 
Open  fractures  are  liable  to  be  more  serious  than  closed  fractures, 
because  pathogenic  bacteria  may  gain  admission  to  the  wound  and  sup- 
puration occur  about  the  ends  of  the  fragments.  Union  is,  therefore, 
less  rapid,  and  osteomyelitis  of  a  severe  type  and  septicsemia  are  more 
likely  to  arise.  The  modem  or  antiseptic  methods  of  surgerj^  have 
rendered  open  fractures  as  little  liable  to  these  complications  as  were 
closed  fractures  formerly. 


Fig.   134. 


a 


i:^^^ 


•TV*r' "" 


a,  transverfjie  fracture  and,  6,  oblique  fracture.    (Hamilton.) 

Various  terms  are  applied  to  both  open  and  subcutaneous  fractures 
to  indicate  the  characteristics  of  the  broken  structure  :  A  comminuted 
fracture  is  one  in  which  several  inter-communicating  lines  of  fracture 
split  the  bone  into  a  number  of  comparatively  small  fragments.  If  a 
lx)ne  is  broken  at  two  or  more  different  places  and  the  lines  of  fracture 
do  not  run  into  each  other,  the  injury  is  a  double  or  triple  fracture, 
not  a  comminuted  one. 

In  an  impacted  fracture  one  fragment  is  driven  into  the  cancellated 
structure  of  the  other  and  firmly  fixed  there.  It  is  rather  rare,  and 
can  only  occ?ur,  as  a  rule,  at  the  extremity  of  bones  where  there  is 
much  cancellated  tissue.  The  lower  end  of  the  radius  and  the  neck  of 
the  femur  are  the  localities  in  which  it  is  likelv  to  be  seen. 

In  a  transverse  fracture  the  plane  of  fracture  makes  a  right  angle, 
or  at  least  an  angle  of  not  less  than  70°,  with  the  long  axis  of  the 
bone.     Transverse  fractures  are  rare,  except  in  the  patella  and  at  the 


lower  end  <tf  the  radius,  and  when  observed  are  usually  caused  by 
either  direct  violence  or  muscular  contraction.  They  are  probably 
more  common  in  children  and  the  agc<l  tlian  at  other  pciiods  of  life. 


LoQ^tudinal  fractures  nn:  those  in  which  the  line  of  fracture  is  not 
further  from  the  long  axis  of  the  bone  than  1-^°  or  20°,  They  are 
very  rare,  except  as  accomiKinying  such  perforating  fractures  as  arc 
cauHed  by  gunshot  injuries.  Oblitiuo  fractures  are  those  in  which  the 
line  of  separation  is  aeithcr  transverse  nor  lon^itiulinal.  The  niaiority 
of  fractures  are  oblique. 

A  complete  fracture  of  a  long  bone  crosscf  the  long  axis  of  the  shaft 
and  divides  the  bone  into  two  or  mure  i)ieees.  A  fracture  of  a  flat 
bone  to  be  complete  must  involve  its  entire  thickuess.  Under  the 
bead  of  incomplete  or  partial  fractures  of  long  Ixines  are  included  the 
BO-called  green-stick  fractures,  in  which  some  fibers  are  tt»rn  and 
others  bent,  fissures,  separation  of  mere  siilinters,  dotacluuent  of  liony 
prominences,  and  perforating  fractures,  such  as  an'  made  by  hnllcts. 
Indentations  of  flat  bones  by  forces  not  sufticient  to  canse  fracture 
through  the  entire  thickness,  are  instances  of  incomplete  fracture. 

Incomplete  fractures  may  bc<'ome  very  serious  injuries ;  ibr  example, 
fissures  communicating  with  the  marrow,  if  u}>on  to  the  external  air 
and  infected  with  putrefactive  or  pyi^-nic  jrcirms,  may  l>e  fiillowcil  l>y 
dangerous  osteomyelitis.  The  injury  sometimes  called  sprain  frac- 
ture, in  which  a  small  fragment  of  lione  is  torn  away  at  the  point 
where  a  ligament  is  nttaehcd,  is  an  incomplete  fi-acturc.     Ku])ture  of 
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the  main  artery,  laceration  of  the  chief  nerve,  extension  of  the  line  of 
fracture  into  a  joint,  dislocation  and  other  lesions  may  occur  simulta- 
neously with  a  fracture  and  complicate  the  treatment, 

A  diastasis,  or  forcible  separation  of  an  epiphysis  from  the  shaft  of 
a  bone,  presents  the  symptoms  of  a  fracture  and  requires  like  treat- 
ment. Ossification  of  all  the  epiphyseal  cartilages  has  usually  occurred 
before  the  twenty-fifth  year;  hence  epiphyseal  fracture,  as  it  is  called, 
can  rarely  happen  at  a  later  period  of  life  than  tliis.  The  line  of  sepa- 
ration is  of  necessity  usually  transverse ;  and  commonly  some  scales  of 
bone  are  torn  from  the  shaft  with  the  layer  of  cartilage.  The  innom- 
inate bone  may  be  separated  by  injury  into  its  three  primary  seg- 
ments by  a  similar  separation  through  the  cartilages.  Arrested  growth 
is  not  unusual  after  epiphyseal  detachment. 


Fid.    137. 


Fia.  138. 


niiuusls,  orepl|>b;K(>l  Hmnnillon,  orthchemd 

Pathology. — When  a  bone  is  broken,  hemorrhage  occurs  from  the 
arteries  and  veins  in  the  Haversian  canals  and  medullary  cavity  and 
the  periosteiun  is  more  or  less  extensively  lacerated.  The  muscles  and 
fnscias  about  the  seat  of  fracture  are  usually  implicated  in  the  violence, 
even  in  closed  fractures  vnth  little  displacement ;  hence  extravasation 
of  blood  in  and  from  the  surrounding  soft  parts  is  common.  The 
blood  from  the  torn  soft  parts  usually  shows  as  a  blue  discoloration  of 
the  skin  a  few  hours  after  the  injury.  That  effused  from  tlie  osseous 
structure  itself  diKS  not  reach  the  surface  for  two  or  three  days,  be- 
cause it  can  only  leak  through  the  deep  faiscial  coverings  by  means  of 
the  openings  wliere  nerves  and  blood  vessels  approach  the  exterior. 

The  jx'rii istcal  laceration  may  correspond  with  the  line  of  fracture. 
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but  this  is  uncommon^  beciuist'  the  majority  of  fractures  aro  obliquo, 
and  in  them  the  periosteum  is  a|)t  to  be  strippeil  up  from  the  bone  in 
the  vicinity  of  the  fracture  Iwfore  it  gives  way  under  tlie  tension  of 
the  disrupting  fon^e.  This  renders  the  line  of  tear  irregular.  In 
oomminuted  fractures  some  of  tlu?  fragments  may  be  held  in  position  by 
untorn  periosteum,  while  others  are  entin»ly  denuded  of  this  membrane. 
The  latter  are  not  apt  to  Ix^ome  neci-otic  unless  the  wound  is  infei*tiil 
with  micro-organisms.  Very  oci*asionally  it  hap])ens  that  a  bone  is 
broken  and  the  jxjriosteum  left  intact  or  nearly  so.  Little  displace- 
ment then  occ^urs  and  rapid  cure  without  deformity  is  to  be  expecttKl. 

Around  the  locality  of  fnicture  inflammatory  processes  at  onw  oc- 
cur, varying  in  int<?nsity  with  the  severity  of  the  damage  done  to  the 
bone  and  the  soft  parts.  The  interference  with  return  circulation 
caused  by  the  pressure  of  the  inflammatory  products  may  give  rise  to 
cedcma  of  tlie  distal  [X)rtion  of  the  limb,  even  in  cases  of  fractures  of 
very  moderate  gravity.  The  fever  and  other  general  symptoms  de- 
pend on  the  type  and  degrei^  of  the  inflammatory  action.  Albumen, 
tube  casts  and  fat  have  been  observcnl  in  the  urine  of  patients  suffer- 
ing with  fracture^s,  apparently  as  a  se([uence  of  the  osseous  injury. 

Angular,  rotary,  transverse  or  longitudinal  deviation  may  (H'cur 
at  the  seat  of  fnictun.\  Usually,  however,  the  dis])lacement  is  a 
combination  of  these  maljwsitions.  Occasioimlly,  as  in  some  (com- 
minuted fractures,  the  displacement  is  too  complex  in  its  nature  to  Ix' 
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Fig.  139. — Diafp'aiii  of  aiiKular  diswlncomnit. 

Fig.  140. — I>iagmin  of  roiary  <li?«|)IuitMn<*iit. 

Fig.  141. — I)il^J^all^  of  lraii.s'vorf«e  «lisphu'«*infiit. 

Fig.  142. — I>ia^raiii  uf,  <i,  loiiKituiliiiul  ilisplaccnu'iit  ;  /;,  iiii|iactiMii. 

classified  under  these  heads.  As  a  rule,  it  is  tin*  distal  fnij^ment  that 
occupies  the  abnormal  position.  Transverse  fracture  of  the  i)atella, 
fracture  of  the  oU^cnmon  and  similar  injuries  aff'ord  cxrcptions  to  this 
rule.  Angulai*  displacement  or  tilting,  in  whic^li  the  axes  ol'  the 
fragments  form  an  obtuse  angle,  is  typically  rcpresentcil  in  ^recn- 
stick  fractures  and  bending  of  l)ones,  in  which,  iiulerd,  it  is  tlie 
only  form  of  mal[)osition  iK)ssil)le.  In  rotary  displaeeniciit  (»ne 
fragment  is  twisted  on  its  long  axis.  When  one  fragment  is  dis- 
placed laterally  or  antero-jKisteriorly,  transverse  deviation  exists. 
This  form  of  displa<vnient  seldom  haj)pens  exce|)t  in  (;onii>inatinn 
with  one  of  the  other  varieties.     If  tlu-  ends  of  the  fragments  slip 
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past  each  other  the  muscular  tonicity  causes  overlapping,  unless  an 
unbroken  parallel  bone,  as  in  the  leg  or  forearm,  prevents  its  occur- 
rence. Longitudinal  displacement  is  a  change  made  in  the  long 
axis  of  the  bone.  It  consists  in  overlapping  of  the  fragments,  in 
penetration  of  a  broad  fragment  by  a  narrow  one  (impaction),  or  in 
actual  crushing  of  the  osseous  structure  into  small  pieces.  In  rare 
instances,  as  in  fracture  of  the  patella  and  olecranon,  the  longitudi- 
nal deviation  consists  in  separation  of  the  pieces  of  bone.  This  is 
dependent  upon  a  powerful  muscular  attachment  to  one  of  the  frag- 
menti>.  Muscular  action  in  nearly  every  other  fracture  causes  short- 
ening. It  is  not  always  possible  to  predict  the  character  and  extent 
of  displacement  that  will  occur  in  a  fracture  at  a  given  locality,  for  it 
depends  on  the  direction  and  nature  of  the  line  of  fracture  as  well  as 
on  the  muscular  attachments  and  other  above-mentioned  causes  of  de- 
formity. All  the  forms  of  displacement  occur  in  a  marked  degree  in 
oblique  fractures,  but  little  deviation  is  seen,  as  a  rule,  in  transverse  ones. 

Symptoms. — A  case  of  suspected  fracture  should  be  examined  as 
soon  as  practicable  after  the  receipt  of  the  injury,  unless  the  intensity 
of  nervous  collapse  or  some  similar  circumstance  makes  such  examina- 
tion more  hurtful  than  a  few  hours  delay  in  determining  the  exact 
character  of  the  injury.  When  a  case  is  not  seen  imtil  some  days 
after  the  accident  and  very  violent  inflammation  has  already  super- 
vened, it  may  be  wise  to  wait  a  day  or  two  and  endeavor  to  lessen  the 
inflammatory  symptoms  before  undertaking  the  manipulations  neces- 
sary to  establish  an  accurate  diagnosis.  In  obscure  cases  anaesthesia 
should  be  induced  that  a  thorough  examination  may  not  be  prevented 
by  reason  of  pain.  The  possibility  of  deformity  from  previous  injuries 
and  the  history  of  the  case  should  be  fully  considered.  The  surgeon 
should  then  grasp  the  parts  firmly  and  examine  carefully  and  thor- 
oughly for  deformity,  abnormal  mobility,  crepitus  and  any  other  ob- 
jective symptoms  necessary  to  establish  a  diagnosis.  A  wound  near 
the  seat  of  fracture  should  be  cautiously  explored  with  the  finger  and 
probe  to  see  whether  the  fracture  is  an  0}>en  or  closed  one.  If  oil 
globules  escape  from  the  wound  within  twelve  hours  the  wound 
probably  coimects  with  the  fracture.  It  is  the  injured  marrow  that 
furnishes  this  fat.  A  good  deal  of  venous  oozing  is  suggestive  of 
the  fracture  being  an  open  one,  because  the  veins  of  soft  tissues  cease 
bleeding  sooner  than  those  of  bone.  The  latter  cannot  collapse  so 
readily. 

The  symptoms,  which,  when  occurring  together,  make  the  evidence 
of  fracture  conclusive,  are  :  deformity,  abnormal  mobility,  and  crepitus 
or  grating.  One  is  often  sufficient  to  establish  the  diagnosis,  but  their 
coexistence  is  pathognomonic.  In  many  fi-actures  one  or  two  of  these 
symptoms,  as  will  be  shown  subsequently,  may  be  absent. 

Deformity  is  principally  due  to  the  displacement  of  the  fragments. 
Extravasation  of  blood  and  inflammatory  swelling  may  aid  in  increas- 
ing it.  When  the  i>eriosteum  is  slightly  torn  there  is  no  deformity, 
because  this  fibrous  membrane  retains   the  fragments  in  apposition. 
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Mere  fissures  give  rise  to  no  clefbrmity.  The  reeiirrence  of  deformity, 
when  external  rcstniining  forces  are  relaxed,  is  a  characteristic  of  most 
fnictures,  serving  to  ditlerentiate  this  class  of  injury  from  dislocation 
of  joints.  In  estimathig  the  degree  or  existence  of  deformity,  previous 
fracturcis  and  injuries,  periosteal  uckIcs,  exostoses,  and  shortening  from 
old  joint  inflammations  or  contracted  tendons  must  Ix*  eliminated. 
Sprains  and  dislo(*ations  often  give  distortions  similar  to  those  of  frac- 
tures near  corresjH»nding  joints  and  must  be  discriminated  by  other 
symptoms.  The  two  sides  of  the  body  should  always  l)e  compared, 
with  the  bones  in  exactly  the  Siime  jiosition.  An  eh^nuMit  of  doubt  in 
estimating  shortening  is  the  well  known  normal  incMpiality  in  length  of 
bttnes  of  the  two  halv(»s  of  the  Iwdy.  Shortening  in  very  oblicpie  frac- 
tures, as  of  the  thigh,  may  amount  t<»  several  inches. 

Preternatund  mol>ility  after  injury  is  absolute  pr(K)f  of  a  fracture,  ex- 
cept in  those  rare  inshuices  where  dislocation  with  very  great  tearing  of 
the  ligaments  allows  unusual  motion  at  a  joint.  Increased  mobility  is 
sought  for  by  endeavoring  to  move  one  part  of  the  bone  independently  of 
the  other ;  and  so  to  produce  angular,  rotary,  or  transverse  defonnity  at 
the  seat  of  injury,  or  shortening  or  elongation  of  the  bone  or  entire  limb. 
The  best  method  of  developing  these  features  is  to  hold  one  extremity 
of  the  bone  immovable,  while  an  attempt  is  made  with  the  other  hand 
to  move  the  other  extremitv.  Absence  of  mobilitv  must  not  be 
asserted  until  endeiivors  have  been  successively  made  to  lengthen, 
shorten,  bend  and  rotsite  the  bone*  at  the  seat  of  supiM)sed  fracture, 
because  sometimes  the  line  of  fracture  is  such  that  only  one  direction 
of  force  will  develop  the  abnormal  mobility. 

When  the  injury  is  near  a  joint  where  motiim  is  a  normal  condition, 
when  the  bone  is  so  short  or  s<i  deeply  located  that  its  two  ends  can- 
not be  firmly  grasi)ed  and  when,  as  in  the  case  of  the  ribs,  sterniun, 
and  fibida,  considerable  normal  elasticity  exists,  which  upon  manipu- 
lation can  simulate  mobility,  it  is  difficult  to  be  certain  that  preter- 
natural motion  is  present.  Fractures,  morc^over,  may  exist  with  little 
or  no  increaseil  mobility  of  parts.  Such  is  the  case  in  impacted,  in 
partial  and  in  interlocked  serrated  fractures.  When  one  of  two  parallel 
bones  is  broken,  the  mobility  is  often  slight.  When  the  shaft  of  a 
bone  is  broken  near  the  middle,  the  unnatural  seat  of  motion  mav  be 
auiBciently  demonstrated  by  merely  phicing  a  hand  under  the  limb 
and  endeavoring  to  lift  it  upon  this  single  point  of  supi)ort.  Motion 
and  consequent  angular  distorti<m  are  at  once  evident.  When  a  lK)nr 
is  intimately  associated  with  and  held  quite  iixrd  by  other  bones, 
alternating  pressure  with  the  thumbs  or  fingere  a])pliod  on  each  side  of 
the  point  of  injury  may  develop  motion.  This  method  is  especially 
applicable  to  the  fibula  and  the  ribs.  In  transverse  iractures  motion 
wUl  be  develoiKjd  Iwst  by  i'orc(»  api)lied  laterally,  and  in  oblicjue  Irac- 
tures by  forces  tending  to  elongate  or  shorten  the  bone  in  the  direction 
of  its  long  axis. 

CrepitiLs  is  the  grating  sensation  felt  by  the  surgeon  when  lu^  rubs 
the  rough  surfaces  of  the  broken  bone  together.     There  is  often  some 
28 
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noise  produced  by  this  mana?uvre,  but  the  diagnosis  rests  more  on  the 
vibrations  condu(!ted  along  the  bone  to  the  hands  of  the  surgeon  than 
on  any  noise  appreciated  by  his  ears.  Mobility  and  grating  are  usually, 
though  not  always,  coexisting  symptoms.  Grating  cannot  be  felt 
without  moving  the  fragments,  but  motion  may  sometimes  be  produced 
without  making  any  grating  sensation  or  crepitus  perceptible.  The 
development  of  crepitus  requires  that  the  surfaces  should  be  rough, 
and  that  they  should  be  sufficiently  in  contact  to  render  friction  of  one 
surface  upon  the  other  possible.  If  the  ends  are  separated,  as  in 
fracture  of  the  patella  ;  if  they  greatly  overlap  so  that  the  smooth  sur- 
faces of  the  sides  of  the  bone  are  in  contact ;  if  portions  of  muscle, 
periosteum,  or  fascia  lie  between  the  pieces ;  or,  if  the  broken  surfaces 
have  by  lapse  of  time  become  covered  with  granulation  tissue,  the  sur- 
geon will  fail  to  observe  distinct  crepitus  until  he  alters  these  condi- 
tions. No  grating  is  possible  as  a  symptom  of  impacted  or  green-stick 
fracture  unless  the  parts  are  previously  rendered  movable.  Sometimes 
a  certain  manipulation  will  give  rise  to  distinct  crepitus,  but  afterward 
will  utterly  fail  to  produce  a  similar  result.  This  is  because  by  reason 
of  muscular  or  external  forces  a  different  relation  of  the  fractured  sur- 
faces has  been  assumed  in  the  interval.  To  elicit  grating  the  surgeon 
manipulates  the  parts  in  such  a  manner  as  to  produce  motion. 

When  possible,  it  is  best,  perhaps,  to  move  the  two  fragments  in 
opposite  directions,  as  this  gives  a  greater  degree  of  friction.  When 
there  is  much  overlapping,  traction  must  be  made  l)efore  grating  can 
be  felt.  Placing  the  palm  of  one  of  the  hands  over  the  seat  of  injury 
is  sometimes  a  good  method  of  feeling  grating  in  bones  that  are  not 
easily  grasped  with  the  fingers.  Motion  is  then  produced  by  the  other 
hand  alone.  This  often  avails  in  fracture  of  the  neck  of  the  femur  or 
great  tnx'hanter  and  in  rib  fractures.  In  the  last  the  proper  motion 
may  at  times  only  be  obtained  by  deep  inspiration  or  coughing.  If 
the  limb  is  heavy,  an  assistant  may  steady  or  move  one  portion  of 
the  bone  while  the  surgeon  has  hold  of  the  other.  When  the  presence 
and  character  of  crepitus  have  once  demonstrated  the  existence  of  frac- 
ture, no  further  manipulations  should  be  attempted.  The  character  of 
grating  varies  with  the  character  of  the  fracture. 

Fracture  cn^pitus  may  be  confounded  with,  and,  therefore,  must  be 
distinguished  from,  the  friction  grating  of  diseased  joint  surfaces  and 
that  of  a  dislocated  bone  rubbing  on  the  periosteal  surface  of  another 
l)one.  It  may  also  be  simulated  by  the  fine  crackling  of  inflamed 
tendons  and  bursie,  that  felt  and  heard  in  subcutaneous  emphysema, 
due  to  puncture  of  the  air  passages  or  decom|)osition  of  cellular  tissue, 
pleuritic  or  pulmonary  sounds,  and  the  crackling  of  coagulated  blood 
in  the  tissues.  Joint  grating  is  said  to  be  finer  and  moister  than 
fracture  grating,  l)ut  sometimes  it  is  impossible  to  assert  with  positive- 
ness  which  kind  of  crepitus  is  present.  Those  conditions  giving  im- 
pressions similar  to  fracture  crejntus  can  usually  be  eliminated  by 
collateral  evidence,  if  the  surgeon  merely  recollects  the  possibility  of 
their  existence. 


SYMPTOMS  OF  FRACTURES.  355 

Tlie  grating  produoecl  by  motion  of  the  fragments  is  frequently  [Kjr- 
eeptible  to  the  patient.  Oeeasionally  a  giving  way  sensation,  aeix)m- 
{Kiniccl  by  a  sharp  eraek,  is  noticed  by  the  patient  at  the  time  of  the 
aecident.  A  similar  symptom  is  liable  to  oeeur,  however,  when  a  ten- 
don is  suddenly  torn  or  when  a  dislocation  with  great  ligjmientous 
locenition  takes  place.  Ilenee,  this  snap,  even  when  noticed,  has  little 
diagnostic  value.  It  is  m<»re  often  observed  by  the  |>atient  in  frac- 
tures from  muscular  contniction  than  from  violence. 

The  clmract(»ristic  symi)toms  of  fracture,  then,  are  deformity,  preter- 
natural mobility  and  crepitus.  J^ain,  ecchymosis,  loss  of  function 
and  a  variety  of  other  symptoms  may  be  present,  but  they  also  exist 
13  such  diverse  lesions  that  they  have,  as  a  rule,  no  diagnostic  vahie. 

A  persistent  tenderness  after  injury  limited  to  a  small  area  of  bone 
is,  however,  very  suggestive  of  fracture  without  displacement.  The 
opinion  of  the  laity,  that  pain  in  fnictures  increases  when  the  frag- 
ments of  l)one  are  becoming  united  is  erroneous.  I'ainfid  muscular 
spasms,  due  chiefly  to  irritation  of  the  muscles  by  the  sharp  i>oints  of 
the  brnken  bone,  are  frequently  experienced  in  the  early  stages  of 
fnictures. 

Swelling  deserves  little  recognition  as  a  symptom  of  fracture,  but  is 
a  factor  of  very  great  importance  in  the  determination  of  the  best 
methods  of  treatment.  When  the  inflammatory  swelling  is  rapid, 
numerous  vesicles  mav  occur  on  the  surface.  These  may  be  filled 
with  bloody  serum. 

Ecchymosis  about  the  seat  of  lesion  is  often  due  to  mere  contusion 
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of  the  soft  j)arts.  If  it  first  appeaiv;  after  the  lapse  of  several  days, 
and  especially  if  the  black  and  blue  discoloration  is  found  at  some  dis- 
tance from  the  seat  of  injury,  a  fracture  is  pi'obably  present.  This 
tardy  appearance  and  distant  location  are  due  to  the  difliculty  which 
the  bloixl  extravasjited  from  the  injured  lx)ne,  periosteum  and  marrow 
has  in  reaching  the  surface  through  the  fascial  layers.  This  slowly 
occurring  ewhymosis,  piirticularly  when  the  swelling  of  the  parts  re- 
sults in  the  formation  of  blebs  on  the  surface,  mav  be  mistaken  by  the 
inexperienct?d  for  incipicuit  gangrene.  Absorption  of  this  extravasa- 
tion from  the  deep  vessels  is  always  effected  in  a  tardy  manner.  In- 
deed, the  fracture  mav  be  united  l)efore  all  the  discoloration  has  dis- 
appeared.  Rupture  of  a  large  artery  as  a  complication  of  fracture  is 
of  grave  import,  because  it  gives  rise  to  great  extravasation  in  the 
tiir<sucri. 

\ai^  of  j)Ower  of  the  part  often  occurs  after  fracture,  sometimes 
from  fetir  of  |Kiin,  sometimes  from  loss  of  continuity  in  the  bony  lever. 
This  symptom  is  absent  in  many  cases  of  inipact<'il,  serrated,  or  ]>artial 
fracture,  and  also  in  those  in  which  the  j»criostcum  is  slightly  torn. 
Patientji<  have  walked  considerable^  distances  with  a  fracture  of  the 
femur  or  tibia.  Motions  which  do  not  give  pain  at  the  seat  of  fractures 
and  Avhich  do  not  recjirire  rigidity  of  the  j)articular  bone  that  is  lirokcn 
can  be  perfe(?tly  performe<l  in  nearly  every  case.  Movemt'iit  of  the 
fingers^  for  example,  is  often   unimpain'd   in    Iracture  of  the   radius. 
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When  there  are  two  parallel  bones,  one  may  serve  as  a  support  to  that 
which  is  fractured  and  thus  prevent  impairment  of  its  ordinary  functions. 

Intermittent  muscular  spasms  are  often  an  annoying  symptom  of 
fracture.  They  are  due  to  pricking  of  the  muscles  by  the  fragments 
and  to  general  nervous  excitability.  Numbness  and  other  nerve  symp- 
toms may  be  present  from  coincident  injury  to  nerve  trunks. 

The  constitutional  symptoms  of  fracture,  after  the  period  of  shock, 
are  those  of  inflammation  and  its  consequences.  In  an  uncomplicated 
closed  fracture  there  are  scarcely  any  constitutional  symptoms.  A 
slight  febrile  rise  is  often  noticeable,  however,  during  the  first  three 
days.  In  open  fractures  suppuration  is  usual,  unless  care  is  taken  to 
make  the  wound  aseptic,  immediately  after  its  receipt,  and  to  keep  it 
so  during  cicatrization.  Open  fractures,  managed  as  descril)ed,  are 
usually  free  from  suppuration  and  cause  as  little  troul)le  as  closed 
fractures  of  similar  location  and  extent.  Great  debility,  ervsipelas, 
tetanus,  fat  embolism,  septicaemia  and  pyaemia  may  all  be  seen  as 
sequences  of  fractures.  In  old  age  fractures  may  prove  fatal  from  the 
consequent  debility  that  is  induced. 

Diagnosis. — The  symptoms  described  will  usually  render  the  diag- 
nosis of  fracture  easy  ;  but  when  deformity,  preternatural  mobility', 
and  grating  are  not  all  found,  or,  if  found,  are  not  well  marked,  the 
true  nature  of  the  injury  may  be  obscure.  Especially  is  uncertainty 
apt  to  arise  when  the  lesion  is  near  a  joint,  for  there  a  groat  deal 
of  normal  mobility  exists,  and  joint  grating  may,  from  some  cause,  be 
present.  Careful  examination  under  ether,  with  the  corresponding 
healthy  limb  uncovered  so  that  comparison  can  be  made,  will  usually 
disclose  the  true  nature  of  the  lesion.  Severe  bruises  can  be  discrimi- 
nated from  fractures  in  a  similar  manner. 

Dislocations,  because  of  the  resulting  deformity,  may  resemble  frac- 
tures near  joints,  but  in  dislocations,  unless  there  is  unusual  laceration 
of  ligaments,  the  normal  motions  of  the  articulation  are  impaired ; 
and  the  surgeon  generally  finds  by  manipulation  that  a  sudden  and 
abnormal  check  to  free  movement  occurs  in  certain  positions  of  the 
bones.  This  is  not  the  case  in  fracture,  for  there  the  motion  is  almost 
unlimited.  Again,  in  dislocations  there  is  some  resistance  when  an 
attempt  is  made  to  overcome  the  deformity  by  putting  the  parts  in 
position,  but  wlien  this  has  been  accomplished  there  is  little  tendency 
to  recurrence  of  distortion.  In  fractures,  on  the  other  hand,  the  de- 
formity is  remedied  with  ease,  but  the  mere  weight  of  the  limb  or  a 
slight  force  will  reproduce  it.  Voluntary  motion  is,  as  a  rule,  not  so 
impaired  in  dislocations  as  in  fracture,  for  the  long  lever  is  intact, 
and  there  is  simply  a  change  in  the  bearing  [)oints  of  the  articulation. 
Fractures  have  an  appearance  of  helplessness  ;  dislocations  that  of 
rigidity.  The  normal  relation  of  the  bony  prominences  about  a  joint 
should  be  familiar  to  the  surgeon,  so  that  any  deviation  by  dislocation 
or  fracture  may  l)e  detected.  The  various  test-lines  used  for  de- 
termining these  relations  will  be  spoken  of  in  discussing  fractures 
near  sjKicial  joints. 
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«ame  pep..n  i*  "fii-D  Jiilioult :  but  it  i*  n^M  wry  ini[vn;nit.  ^tll^v  tl:o 
treatmeni  is  i'lomii-al,  A  jt'jiaraKtl  opiphvjis  irivi's  a  sra.x*tluT  .iii.l 
less  di:-tiDit  arauni:  than  .-i  tracnm-.  It  is  apt  lo  Iv  U>1U*»»>1  l>v  lii- 
minisbed  CTv>uih  in  lenirli  <>t*  ilio  Ivmo. 

Mure  ditSouli  than  ilir  •Ivieniiinatiou  ol  tlio  >iinj)lo  cxisitiiiv  <>|' 
fiaciure  is  the  ]•  loalizaii' in  ••i'  iho  oxaci  |<<>siiiini  ami  liiu-  i>t'  thii-tniw 
This  is  olicD  of  im]ortanrt'.  ami  iii:iy  In'  tloiiniiinalili-  oiily  bv  <>ai\-Iul 
lin^riDg  apcuratr  uiKi-iinnii-ut^  ami  iIom-  i>l>-<'rvatii>H  i-f  oliaiijn—  i» 
relative  position  ••!' ili^  jiromtneiiois.  Olitiiitnu's  tho  t'\ai-t  hm>  "l' 
break  b  only  to  be  ititV-rrttl, 

Examination  by  mean-  ot'  the  Itrmi^on  nys  ami  the  thion's*-i>|H'  or 
liy  taking  skia^rniph-  witii  tlie  X-rays  will  clwirly  show  ilio  line  ct" 
break  and  the  rtlatiims  ..t"  the  t'ntfrnu'nts.  To  muler-taml  the  dis- 
plaeeniont  it  i-i  neoe^^iry  to  take  view*  in  two  or  inor«>  plaius.  It 
must  be  reaienibentl  iliai  eartila>^.'  4loi-$  not  c^tise  a  sliatlow  like  U>ne : 
and  that,  therefun-.  ilie  umissitif^l  epiphyseid  citrtilaiie  will  liH'k  like  a 
line  of  fraetnre.  The  e]iipliyses  ilo  n»t  all  lio-ome  nniunl  until  almn: 
the  twenty-fifth  year.  E\anitnatinu  wiili  the  X-r;iys  is  possible 
through  the  splints  and  other  dressinfrs,  and,  tlierx'lore,  the  snrgeon 
ean  sec  the  effects  of  his  fraetun'  dn-ssinfr.  It.  however,  itHpiirci-  some 
experience  to  understand  the  exaet  value  "f  X-niy  pictures. 


.    Tili«iiiire»'<I:ii' 


The  conduction  of  jtereiisMon  vihnitions  fri>i 
the  other  will  at  times  prove  the  non-exisimi 
fracture  between  tlu'  two  jmints.  Let  tlM>  cxiii 
fingers  on  one  extremity  of  the  bone,  :iti<l  tlu-u 
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quick,  sharp  blows  with  his  finger-tips  or  a  small  hammer.  If  the 
vibrations  are  distinctly  conveyed  along  the  bone,  complete  fracture 
is  improbable.  Perhaps  the  \'ibrations  might  be  well  transmitted  if 
the  fracture  was  impacted. 

Prognosis. — Closed  fractures,  if  uncomplicated,  usually  do  well. 
Open  fractures  are  more  serious  than  closed  fractures  of  a  similar  de- 
gree of  bone  injury,  only  when  infected  by  putrefactive  or  pyogenic 
bacteria.  Oblique  fractures  usually  leave  some  shortening  of  the 
bone,  though  this  may  be  very  slight  and  scarcely  noticeable.  Frac- 
tures in  children  unite  more  rapidly  than  those  in  adults ;  and  frac- 
tures of  the  upper  more  quickly  than  those  of  the  lower  extremity. 
Small  bones  Ixjcome  united  sooner  than  large  ones.  Some  ^lermanent 
stiffness  is  not  unusual  after  fractures  involving  a  joint.  Fractures 
will  sometimes  be  followed  by  imperfect  or  bad  results,  notwithstand- 
ing the  best  surgical  treatment. 

It  is  a  common  mistake  to  suppose  that  when  the  bone  becomes 
united  the  patient  will  at  once  have  a  normal  limb.  Stiffness  of  the 
articulations,  a  dry  and  rough  skin,  cedema  and  congestion,  especially 
when  the  limb  liangs  do>vn,  and  pain  aggravated  by  changes  in  the 
w^eather  are  the  most  frequent  sequela?  of  fracture.  Many  months 
may  pass  before  they  all  disapjx^ar.  Sometimes  one  or  more  of  these 
symptoms  is  permanent. 

Stiffness,  when  not  due  to  actual  involvement  of  the  articulation  in 
the  line  of  fracture,  depends  on  the  simultaneous  occurrence  of  a 
sprain,  hemorrhagic  extravasation  around  or  into  the  synovial  sac,  the 
entanglement  of  tendons  in  the  ossifying  callus,  or  retraction  of  the 
ligaments  and  peri-articular  tissues  during  the  period  in  which  the 
joint  was  kept  immovable  by  the  fracture  dressing.  This  joint  stiff- 
ness subsequent  to  fractures  is  most  marked  and  most  persistent  in  old 
persons  and  those  of  a  rheumatic  diathesis. 

(Edema  results  from  pressure  of  the  fragments  or  callus  upon  the 
deep  veins  or  from  phlebitis  and  coagulation  secondary  to  the  injury. 
The  coagula  formed  in  the  inflamed  veins  give  rise  in  very  rare  in- 
stances to  embolism.  Sudden  lividity  or  pallor,  dyspnoea,  precordial 
pain  and  death  occurring  from  three  to  six  weeks  after  the  receipt  of 
fracture  point  to  venous  thrombosis  and  embolism.  Less  severe  symp- 
toms of  the  same  character,  followed  by  localized  lung  consolidation 
and  cough,  are  due  to  detachment  of  a  smaller  embolus,  and  may  ter- 
minate in  recovery.  If  phlebitis  is  suspected,  it  is  wise  to  keep  the 
patient  quiet  and  the  limb  at  rest  until  absorption  of  the  internal  co- 
agulum  has  occurred.  Its  fragmentary  detachment  from  the  walls 
of  the  vein  is  to  be  feared. 

Cases  of  deatli  after  fracture  have  occurred  from  fat  embolism.  The 
crushed  marrow  furnishes  free  fat  globules,  which,  tiiken  up  by  the 
veins  and  lymphatics,  produce  embolic  plugging  of  the  lungs,  kidneys, 
brain  and  other  organs.  The  symptoms  are  similar  to  those  of  shock 
and  of  the  venous  embolism ;  but  occur  later  than  the  former,  and 
earlier  than  the  latter.     Xot  immediately  after  injury,  as  are  symp- 
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toms  of  shuck,  but  after  tlie  lapse  of  om-  or  two  days  liavo  syniptnms 
attributed  to  &t  emlwlisni  Ijocu  observcil.  DeatJi  may  occur  very 
promptly  from  obstruction  of  xlw  puliuoiiary  cir<-uliition  by  tlicse  fat 
emboli ;  or  it  may  Ix;  tlclayc*!  tor  a  week  or  ton  days  aud  be  due  to 
iiiflammatioa  of  the  lungs,  brain  or  kidneys,  secondan*  to  the  embolic 
pn»ct'ss.  Some  oliservers  siifji^st  that  tniumatic  delirium  and  hy- 
postatic pulmonary  con^rcstiou  after  fracture  may  Iw  the  result  of  fat 
embolism.  Exjieriments  show  that  disiistmus  result."  arc  only  liable  to 
occur  when  very  extensive  fat  embolism  is  pre^nt.  The  indication  of 
treatment  is  to  prevent  the  occurrence  of  fat  emlwlism  by  keeping  the 
crushed  limb  <|uiet  aud  avoiding  further  laceration  of  the  marrow.  If 
amputation  is  demanded  by  the  extent  of  the  iujur}-,  it  should  lie  done 
promptly  before  much  fat  is  absorbetl. 

Fractures  may  Ix;  complicated  with,  or  followed  by,  disIo<-atiou, 
synovitis,  gangrene,  caries,  ne<'rosis,  injuries  to  visoeni,  laceration  of 
arteries,  veins  or  nerves,  and  delirium. 
These  circumstances  greatly  affect  the 
prt^osis.  Whiskey  drinkers  and  the 
aged  seem  es[>ccially  liable  to  tniumatic 
delirium  after  fnictnres. 

Repair  of  Fractures. — As  has  been 
»-howii  in  the  aectiim  on  healing  of  wounds, 
repair  of  most  soft  parts  results  in  a 
cicatricial  tissue  which  is  analogous  to, 
but  not  identical  with,  the  structure 
\rounde<l.  In  bones,  however,  as  in 
nerves,  a  much  more  perfect  rcgi'nenitinn 
occurs.  Indeed,  the  uniting  bone,  if  ex- 
amined sufficiently  long  iilK''r  the  time  of 
fracture,  lias  the  microscropie  stnu'ture  of 
true  bone. 

Bones  are  repaired  by  the  same  general 
process  as  are  other  tissues.  The  cells  of 
the  periosteum  and  marniw  and  those  lin- 
ing the  Haversian  canals  and  the  lactuue 
of  the  bone  multiply.  By  this  prulif-  ' 
eratJon  is  formed  a  mags  of  granulation 
tissue,  which  tills  the  sjmccs  betwe<'n  the 
pieces  of  l)one  and  sometimes  intiltrittes  ,„v 
the  parts  around  the  l)one.  This  new  t"[!^j'  v"m  f 'iin  (Ti'""i"'v1>  * 
germinal  material  gnulually  becumes  ossi- 
fied, by  the  deposition  of  cartliy  salts  at  uumcroii-  poini-  nnd  the  -ulv-i  - 
quent  coalescence  of  these  ossific  t^'utci's.  Tht  tuuL  iftir  frutnu  at 
which  bony  particles  arc  fii-st  formed  in  thcbomlof  unionispubil  ]\  two 
or  three  weeks,  and  ossilicatioii  is  aeeompli^bul  in  fi  >m  toui  t)iij!lit 
weeks  more.  The  transition  from  granuhuion  ti-^ui  t  >  Ix  ni  i->  u-u  iIK 
tfaroDgh  the  connective-tissue  stage  ;  though  on  isioiidh  tin  gnuuli 
tion  material,  at  least  in  some  juirts,  beconu-  <  irtdagt    b^ion   it  !■> 
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transformed  into  bone.  Some  of  the  new  lx)ne,  which  is  at  first  spongy 
in  structure,  becomes  compact ;  some  of  it  becomes  more  rarefied,  and 
some  is  entirely  absorbed ;  until,  finally,  if  the  fragments  have  been 
kept  in  correct  apposition,  the  bone  is  so  well  restored  to  its  normal 
condition  that,  even  when  the  dried  bone  is  sawn  open,  no  line  of  frac- 
ture can  with  certainty  be  distinguished. 

After  the  shaft  of  bone  is  fractured  the  periosteum,  torn  and  stripped 
up  from  the  bone  though  it  may  be,  often  forms  a  sort  of  ragged 
sheath  around  the  seat  of  fracture.  Within  the  limits  of  this  imper- 
fect periosteal  sheath  new  tissue  to  unite  the  bone  is  principally  de- 
posited. The  periosteum,  the  injured  marrow,  and  the  broken  cylinder 
of  compact  bone  furnish  cellular  elements,  which,  mingling  with  the 
blood  clots  and  effused  serum,  form  the  reparative  material.  The 
l)eriosteum  is  the  most  active  bone  forming  agent. 

The  ends  of  the  bone,  in  preparation  for  the  process  of  union  by 
the  new  material,  become  riddled  with  holes  as  the  result  of  a  rarefy- 
ing ostitis  due  to  giant  cells,  called  osteoclasts,  in  the  Haversian  canals 
and  other  spaces.  Subsequently  osteoblasts  api>ear  and  the  bone  be- 
comes dense  again.  The  granulation  tissue,  filling  up  the  space  be- 
tween the  ends  of  the  fragments  and  lying  within  the  confines  of  the 
periosteum  and  other  tissues  surrounding  the  seat  of  fracture,  has  of 
course  no  firmness  until  ossification  begins.  During  this  early  }:)eriod 
of  repair  the  connective  tissue  in  the  structures  outside  of  the  periosteum 
is  also  filled  with  proliferating  cells,  and  thus  steadies  the  broken  bone 
by  glueing  the  adjacent  muscles,  tendons  and  fascias  together.  The 
term  callus  has  been  applied  to  the  new  tissue  about  the  seat  of  frac- 
ture, and  is  successively  embryonic  tissue,  granulation  tissue,  connec- 
tive tissue  or  cartilage,  and  bone.  It  has  no  very  definite  boundary, 
but  gradually  loses  its  identity  in  the  surrounding  structures. 

The  granulation  tissue  formed  in  man  usually  ossifies  as  connective 
tissue  without  showing  any  cartilaginous  stage  ;  but  when  fractures  in 
man  are  not  kept  at  rest  the  granulation  tissue  which  lies  between  the 
fragments  and  around  the  bone  may  become  cartilaginous  before  l>eing 
ossified.  In  any  event  it  requires  weeks  for  the  callus  to  gain  the 
hardness  of  bone.  Ossification  through  the  cartilaginous  stage  is  the 
common  event  in  lower  animals.  During  this  period  the  marrow 
callus,  which  has  occluded  the  medullary  canal  like  a  plug,  and  the 
external  callus  have  held  the  fragments  firmly  in  position.  These 
depositions  go  by  the  name  of  pmvisional  or  temporary  callus.  As 
the  interosseous  callus — that  is,  the  callus  between  the  two  cylinders 
of  bone  and  which  is  called  the  permanent  or  definitive  callus — be- 
comes hard,  the  external  callus,  as  well  as  the  internal  callus  which  lies 
in  the  medullary  canal,  is  absorbed.  Thus  the  surface  of  the  Ixme  is 
finally  given  its  normal  contour  and  the  medullary  canal,  which  had 
been  completely  filled  up  in  both  fragments  for  some  distance  from 
the  break,  is  reestablished. 

Small  pieces  of  comminuted  bone  may  be  imbedded  in  the  callus  and 
assist  in  increasing  its  bulk.     These  fragments,  even  if  entirely  denuded 
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of  periosteum,  do  not  die,  unless  the  fracture  w  infected  with  pyc^nic 
germs  or  other  septic  urganismri.  Sometimes  such  pieces  beoonie  ne- 
I'mtic  aud  remain  in  the  callus  as  foreign  bodies,  giving  little  trouble  ; 
though  the}'  are  apt  to  cau.se  prolonged  irritation  and  interfere  with 
union. 

If  there  ia  much  displactrmeut,  union  is  effected  between  the  nearest 
lateral  surfaces  of  the  bone,  the  t\\Kn  mednllar;-  cavity  is  covered  in  by 
uew  osseous  strueture,  and  the  digjilaccd  endw  of  the 
fragments  become  round  and  smonth  an  in  a  stump  Fci.,  l-i-l, 

left  after  an  ampntatiim. 

Fractures  of  short  and  flat  bones  and  of  the  ends 
of  long  bones  arc  not  accomjHinicd  by  injur}'  of 
marrow  in  a  medullary  canal.  Tlie  process  of  union 
is,  with  the  exceptions  due  to  thi^  fact,  identical 
with  that  in  the  ^liaft  of  long  Ixmcs.  Unices  there 
l)e  much  motion  during  the  time  of  niiion,  very  , 
little  callus  is  found  around  the  seat  of  fraetun-, 
and,  therefore,  the  prominent  oval  mass  felt  in  the  ' 
form  of  fracture  just  deseri!>ed  is  absi-nt.  Thia 
absence  is  probably  due  to  the  tact  that  the  ]ieri- 
cietenm  in  these  locations  is  less  easily  stri]ipcd  up 
by  the  injury.  Less  lacenitioii  and  less  displace- 
ment therefore  occur.  X'niou  is  favored,  moreover, 
by  the  broad  surfaces  of  spongy  and  vascular  Imne 
whicli  are  in  contact  and  by  the  less  liability  to 
motion  from  involuntary'  muscular  sjuism.  Hem-e 
less  callus  is  formed  ;  for  a  lat^-  amount  of  cnliiis 
uguslly  means  difiicult  n'pair  Ihtoiusc  of  greiu  dis- 
placement or  oiueh   motion.  l-rnclur"  hfuliHl   <rl1h 

When  the  line  of  fracture  invades  the  articular  riim'r''.'"[TiL'?i'i>\'!'p*"" 
surface  of  a  lH)ne,  the  deposition  of  (^llus  ditters 
from  that  described  in  fractures  not  involving  a  joint,  Tlie  bony 
surface  covered  witli  cartilage  and  bathed  in  synovial  fluid  does  not 
usually  furnish  grauulation  tissue  and  callus,  as  do  the  parts  of  the  bone 
whicli  are  covered  with  ]x;riosteum  and  surrounded  by  muscles  and 
fascias.  Hence  when  union  occurs  it  is  by  callus  furnished  by  the  en- 
velope of  the  extra-articular  portion  of  the  bone  and  I>y  the  frai^ure 
sur&ces  themselves.  There  is  no  ensheathing  callus  on  the  articular 
surfiice  to  aid  in  i-eiKiiring  llie  edge  of  the  fracture  there. 

The  articular  cartilage  which  is  split  by  the  sjune  line  of  fnictnre 
does  not  unite  ;  or  if  so,  the  normal  structure  is  rcplaw-d  by  cicatricial 
fibrotiB  tissue  only.  As  a  result  there  is  shown  on  the  joint  surfatr  a 
groove  in  the  csirtilage  or  a  line  of  uncovered  bone  to  mark  the  |>asi- 
tion  of  the  former  fnicture.  Sometimes  in  injuries  of  this  sort,  as  iiir 
example  in  fracture  of  the  [latelhi,  whcit-  correct  a|>p<.>sition  has  not 
been  obtained,  the  bond  of  union  is  very  imperfect,  being  mostly 
fibrous  instead  of  osseous. 

Open  fractures,  if  aseptic,  unite  in  a  manner  identical  with  that 
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which  has  been  described  in  closed  fractures.  If  suppuration  occurs, 
the  repair  is  slower,  because  the  warfare  between  the  cells  and  the 
micro-organisms  is  followed  by  death  of  much  new  tissue  as  well  as 
destruction  of  the  surrounding  bone,  muscle  and  fascia.  Violent  in- 
flammation of  a  mycotic  kind  is  added,  therefore,  to  the  simple  trau- 
matic inflammation  of  aseptic  fractures.  Repair,  therefore,  is  antag- 
onized, and  open  fractures,  unless  they  are  early  converted  into  closed 
fractures  by  primary  healing  of  the  soft  parts  next  the  bone,  require 
a  long  time  to  unite.  Superficial  areas  of  bone  or  detached  splinters 
may  become  necrotic  and  greatly  retard  healing  of  the  soft  parts  and 
union  of  the  main  fragments.  If  much  bone  is  lost  by  necrosis  or  by 
the  shattering  force  causing  fracture,  bony  union  across  the  wide  gap 
may  be  impossible,  because  the  ossific  influence  is  not  great  enough. 
Fibrous  union  then  occurs. 

Epiphyseal  separations,  or  fractures,  seem  to  unite  as  readily  as  true 
fractures.  The  union  is  said  to  be  at  once  a  bony  one  instead  of  by 
the  normal  epiphyseal  cartilage  as  previously.  The  growth  in  length 
of  the  bone  is  retarded  by  this  precocious  union  between  the  shaft  and 
epiphysis.  In  some  cases  the  epiphyseal  cartilage  at  the  other  end  of 
the  bone  may  act  in  a  compensatory  manner  by  allowing  an  unusual 
lengthening  there.  Very  little  is  known  of  the  peculiarities  of  union 
in  this  form  of  injury. 

Fractures  of  cartilages,  such  as  the  costal  and  laryngeal,  which  tend 
to  ossify  with  advancing  age,  unites  as  bones  by  a  material  resembling 
callus. 

Treatment. — The  essential  points  in  the  treatment  of  fractures  are 
the  replacing  of  the  displaced  fragments  as  soon  as  possible,  the  pre- 
vention of  recurrence  of  displacement,  attention  to  the  condition  of 
the  soft  parts  around  the  seat  of  fracture  and  due  consideration  of  the 
patient's  general  health.  The  surgeon's  object  is  to  obtain  prompt 
union  with  as  little  deformity  as  possible.  At  times,  unfortunately, 
more  or  less  deformity  is  unavoidable,  because  of  the  situation  and 
direction  of  the  line  of  fracture. 

After  receiving  a  fi^cture  of  the  upper  extremity  the  patient  can 
usually  walk  to  the  place  of  treatment,  if  the  injured  limb  is  supported 
by  his  other  hand  or  a  sling.  If  the  lower  extremity  is  the  seat  of 
suspected  fracture,  walking  should  be  prohibited  and  the  patient  car- 
ried by  four  men  on  a  stretcher,  settee  or  wide  board.  It  is  recom- 
mended by  some  writers  that  these  carriers  should  not  keep  step, 
because  keeping  step  has,  it  is  said,  a  tendency  to  impart  a  painful 
swinging  motion  to  the  litter.  Other  writers  advise  them  to  step  simul- 
taneously. It  matters  little  which  precept  is  followed,  if  the  litter  is 
held  steadily  and  given  no  sudden  jars  ;  es|)ecially  is  this  so,  if  the  pa- 
tient lies  immobile  and  does  not  try  to  move  his  body  and  limbs  so  as 
to  neutralize  the  vibratory  movements  of  the  stretcher.  The  pa- 
tient must  also  be  carried  in  severe  fractures  of  the  upper  limbs 
if  shock  is  great.  A  crude  splint  of  board,  twigs,  straw,  paste- 
board, or   any   other   material  of  sufficient   rigidity   to   steady   the 
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fragments  during  transportation  should  be  bound  to  the  limb.  This 
may  be  done  outside  the  clothing.  In  fractures  of  the  leg  or  thigh  the 
opposite  limb  makes  a  good  sj)lint  to  which  to  bind  tem[K)rarily  the 
broken  one.  Hay,  rags  or  small  pillows  may  be  placed  between  the 
limbs  before  they  are  tied  together. 

The  bed  for  the  permanent  treatment  of  a  patient  with  a  fracture  of 
a  leg  or  thigh  should  preferably  be  a  narrow  one,  so  that  the  attend- 
ants can  conveniently  reach  each  side  of  his  bodv.  A  firm  mattress 
that  will  not  sag  down  under  the  buttocks  is  necessary.  One  made  of 
hair  and  laid  u\K)n  slats  is  i)robably  the  best.  The  old  fashioned  sack- 
ing bottom  for  supporting  the  mattress  is  undesirable.  Patients  ac- 
customed to  sleeping  upon  feather  beds  may  Ik?  veiy  uncomfortable 
unless  they  have  softer  mattresses  than  hair.  In  such  cases  a  thin 
feather  bed  may  be  used,  if  it  is  thoroughly  supj)orted  by  the  frame- 
work beneath  it.  Good  si)rings  under  a  hair  mattress  are  not  objec- 
tionable, if  they  do  not  permit  the  upper  surface  of  the  mattress  to  be- 
come uneven.  There  is  no  necessity  for  a  specially  made  fracture  bed, 
if  the  bed  pan  and  urinal  are  carefully  and  intelligently  placed,  when 
the  contents  of  the  rectum  and  bladder  are  to  be  voided.  A  large 
soup  plate  makes  a  serviceable  bed  pan.  The  sheet  under  the  pa- 
tient should  be  kept  smooth  ;  its  edges  may  be  tacked  or  tied  to  the 
sides  of  the  bed.  When  a  clean  sheet  is  to  be  put  under  him  it  should 
first  be  folded  or  rolled  up  longitudinally  for  half  its  width.  This 
doubled  up  portion  is  to  be  carefully  pushed  under  the  right  side  of 
the  patient,  while  he  is  very  slightly  turned  on  his  left  side;  then  he  is 
to  be  carefully  turned  on  his  back  and  slightly  on  his  right  side  until 
a  second  person  standing  on  the  left  side  of  the  bed  draws  from  under 
him  the  folded  up  e<lge  of  the  sheet.  Very  little  movement  of  the  i)a- 
tient  is  made  when  this  method  is  adopted. 

During  long  confinements  to  Ixh:1  the  sacrum,  heels  and  other  points 
subjected  to  pressure  should  be  washed  freely  with  ecjual  parts  of  al- 
cohol and  water,  and  every  precaution  taken  to  avoid  the  occurrence 
of  bedsores.  Air  mattresses  mav  be  demanded  on  this  aect>unt  in 
oases  of  fracture  of  the  spinal  cohunn,  where  the  accompanying  par- 
alysis greatly  increases  the  tendency  to  bedsores. 

Replacing  the  fragments  in  tlieir  normal  rohition,  technically  called 
reduction  or  setting,  should  be  attempted  as  soon  as  t\w.  patient  has 
been  conveyed  to  a  convenient  place.  Early  reduction — that  is,  re- 
duction before  the  advent  of  inflammatory  swelling — is  nearly  always 
demanded.  It  is  less  painful  to  the  patient,  and  adjustment  can 
thereby  be  more  easily  and  accurately  acconi])lishod  than  if  the  neces- 
sarj'  manipulations  are  delayed.  Moreover,  the  snhse<juent  inflamma- 
tion and  clonic  muscular  spasms  will  prol)al)ly  he  loss  severe,  if  the 
sharp  points  of  displaced  bone  are  ])revented  by  reduction  iVom  con- 
tinually irritating  and  wounding  the  soft  tissues.  When  the  case  has 
not  been  seen  imtil  severe  inflammatorv  action  has  stiflcnod  the 
muscles  and  greatly  distended  tho  fascias  and  integument  by  intersti- 
tial swelling,  it  may  occasionally  l)e  proper  to  delay  reduction  until  this 
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condition  has  been  relieved.  Absolute  rest  of  the  part  with  the  frag- 
ments in  moderately  good  position  should  be  adopted ;  and  accompanied, 
perhaps,  by  local  antiphlogistic  treatment  and  sometimes  even  by  in- 
cision through  the  constricting  skin  or  fascia.  After  the  lapse  of  a 
few  days  accurate  reduction  may  be  effected. 

When  subcutaneous  hemorrhage  or  inflammatory  swelling  endangers 
the  safety  of  the  limb  by  arresting  circulation,  as  shown  by  coldness  and 
numbness  of  the  fingers  or  toes,  free  incisions  should  be  made  through  the 
tense  integument  and  deep  fascia,  to  permit  the  fluids  to  drain  away  and 
thus  relieve  the  pressure  upon  the  vessels  and  nerves.  Great  stress  is 
laid  upon  this  measure,  as  threatening  gangrene  may  often  be  averted 
by  several  deep  incisions  of  two,  three  or  four  inches  in  length. 

Reduction  of  displacement  should  be  attempted  even  if  the  case  is 
first  seen  several  days  or  weeks  aft«r  injury.  More  force  will  be  re- 
(|uireil  under  such  circumstances ;  but  of  this  more  will  be  said  under 
the  discussion  of  treatment  of  Deformed  or  Vicious  Union  of  Fractures. 

Reduction  is  sometimes  readily  effected  by  merely  relaxing  the  mus- 
cles tending  to  cause  displacement,  whereupon  the  fragments  fall  into 
place.  At  other  times  some  additional  pressure  and  manipulation  with 
the  fingers  are  necessary  before  the  more  or  less  numerous  pieces  of 
bone  are  pressed  into  correct  apposition.  In  still  other  cases  an  ex- 
tending force  or  traction  must  be  applied  to  the  limb  on  the  distal  side 
of  the  fracture,  while  counter-traction  is  exerted  upon  the  other  side 
of  the  seat  of  injury.  The  extension  or  traction  should  be  steady, 
continuous  and  moderate,  and  exerted  in  the  axis  of  the  limb.  No 
greater  force  than  can  be  obtained  by  the  firm  grasp  and  strength  of 
the  surgeon  or  assistants  should  be  applied  to  the  reduction  of  a  recent 
fracture.  What  is  required  is  a  firm,  steady  pull  of  moderate  force 
that  will  tire  out  the  contracted  muscles.  Anesthesia  is  often  desir- 
able, as  it  relaxe.-?  spasm  and  prevents  pain.  The  traction  overcomes 
shortening  due  to  overlapping  of  fragments,  but  if  there  is  lateral  and 
rotary  displacement,  coaptation  with  the  fingers  and  rotation  of  the 
limb  should  be  added  to  the  extension.  These  combined  manipula- 
tions will  usually  correct  the  deformity.  When  a  portion  of  bone 
into  which  a  muscle  is  inserted  is  broken  off  it  is  to  l)e  put  and  held 
in  ]X)sition  by  traction  exerted  against  the  muscle.  Fractures  of  the 
olecranon  and  patella  illustrate  this  point. 

Sometimes  difficulty  is  experienced  in  properly  and  completely  re- 
ducing the  fragments.  This  may  be  due  to  impaction,  to  a  fragment 
being  entangled  in  or  thrust  through  muscles  or  fascias,  to  one  frag- 
ment being  locked  behind  another  and  held  there  by  muscular  tension, 
or  to  actual  crushing  and  powdering  of  portions  of  spongy  bone.  In- 
ability to  obtain  a  firm  hold  on  one  fragment  may  also  be  a  cause  of 
imperfect  reduction.  If  muscles  or  fascias  prevent  reduction,  an  in- 
cision should  be  made  to  enable  the  surgeon  to  properly  adjust  the 
fragments  and  prevent  permanent  deformity  from  this  cause. 

An  incision  of  skin  and  muscles  is  not  infrequently  required  in  open 
fractures  before  reduction  can  be  obtained  and  also  to  permit  thorough 
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dii^infection  of  the  wound  cavity  aud  to  make  j>ruvij?ion  for  free 
drainage. 

After  reiluction  has  been  obtained  the  limb  should  be  comparcil 
with  the  sound  side  and  the  test  lines  verified,  to  establish  the  cor- 
rectness of  the  replacement.  Swelling  may  make  appearances  decep- 
tive. Great  care  in  this  r(\*ipect  is  necessary  in  fractures  near  joints. 
Continuous  traction  by  means  of  weights  is  often  employed  to  over- 
come overlapping.  It  acts  by  gradually  tiring  out  the  displacing 
muscles,  and  thus  effecting  reduction.  If  is  the  usual  method  in  frac- 
tures of  the  femur. 

Closed  fractui'es  seldom  re(|uire  any  lotions  or  other  external  medi- 
cinal applications.  Lead  water  and  laudanum  and  similar  remedi(»s, 
applied  to  the  skin,  can  avail  little  in  relieving  inflammation  of  broken 
lx)nes  and  torn  muscle,  and  may,  by  macerating  the  skin,  increase  the 
tendency  to  the  formation  of  blisters  on  the  surface.  ImmoV)ility  and 
freedom  from  muscular  spasm  are  thera|>eutic  agents  of  far  more  value 
than  external  lotions.  A  rul)ber  bag  filled  with  cracked  ice  laid  over 
the  seat  of  fracture  with  some  linen  or  muslin  betwet»n  it  and  the  skin 
is  unobjectionable  and  may  ease  pain. 

After  reduction  has  been  satisfactorily  accomplished,  displacement 
may  recur  through  the  action  of  gravity,  muscular  contraction  or 
restlessness  of  the  patient.  The  surgeon  must  guard  against  such 
recurrence  by  applying  some  form  of  fnicture  dressing,  which  will 
retain  the  fragments  in  proi)er  position.  The  best  form  of  dressing 
will  be  that  which  corrects  the  tendency  to  displacement  in  the  indi- 
vidual case,  and,  at  the  same  time,  steadies  and  inmiobilizes  the  limb. 
The  special  tendency  to  displacement  varies  in  each  case  with  the  line 
and  position  of  fracture,  and  should  l)e  recognized  before  the  form  of 
dressing  is  decided  \\^i\. 

There  are  occasions  in  which  no  retention  appamtus  is  needed,  but 
these  instances  are  rare.  The  confidence  of  the  patient  and  greater 
.safety  against  displacement  arc  usually  best  obtained  by  adopting  some 
mode  of  fracture  dressing. 

Fracture  dressings  may  be  groujK^d  under  three  heads  :  (1)  Those 
which  give  mo<lerate  continuous  traction,  or  maintain  extension  which 
was  applied  when  the  fracture  wsts  first  adjusted  ;  (2)  those  which,  by 
virtue  of  their  rigidity  or  fixedness,  resist  retraction  ;  {}\)  those  which, 
by  virtue  of  their  inflexibility,  prevent  augular  or  lateral  di>placement 
by  giving  lateral  supj^ort  to  the  fracture.  These  forms  may  be  com- 
bined in  the  treatment  of  a  given  fracture.  The  simplest  ap])aratus  is 
the  best.  The  articles  employed  in  dressing  fractures  are  :  roller 
bandages ;  padding,  such  as  cotton  or  oakum  ;  adhesive  plaster  : 
splints  of  any  rigid  material,  sucli  as  wood,  felt,  pasteboard  ;  cotton 
fabrics  8tiffene<l  with  gypsum,  silicate  of  sodium,  iw  starch  ;  fracture 
boxes;  and  weights  for  making  continuous  traction.  As  a  rule,  no 
roller  bandage  should  be  a})plied  to  thc^  limb  under  the  splint,  for  the 
inelastic  constriction  thus  made  may  lead  to  gangrene,  if  unexpected 
inflammatory  swelling  occur,  and  is,  at  any  rate,  of  no  service. 
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In  dressing  fractures  of  the  shaft  of  bones,  the  nearest  joint  above 
and  that  below  should,  as  a  rule,  be  made  immovable  by  the  splint, 
because  motion  allowed  at  such  articulations  may  cause  displacement 
of  the  approximated  fragments.  Splints,  if  not  moulded  to  the  pa- 
tient's person,  should  be  padded  with  a  thin  layer  of  cotton  so  as  to 
make  equable  and  elastic  pressure,  and  thus  accurately  conform  to  the 
contour  of  the  limb.  The  splints  after  adjustment  are  to  be  held  in 
place  by  spiral  and  reverse  turns  of  a  roller  bandage,  applied  with  suflfi- 
cieut  firmness  to  maintain  the  apparatus  in  position,  and  thus  make 
the  limb  rigid  so  that  no  motion  can  occur  at  the  seat  of  fracture. 
The  fingers  or  toes  should  usually  be  left  uncovered  that  lividity, 
coolness  or  oedema,  due  to  improper  constriction,  may  be  noticed. 
The  turns  of  the  bandage  can  be  kept  from  slipping  by  painting  a 
broad  line  of  mucilage  or  silicate  of  sodium  down  the  outside  of  the 
completed  dressing,  or  by  applying  a  narrow  strip  of  adhesive  plaster 
down  its  exterior  so  as  to  hold  the  folds  of  the  bandage.  Another 
method  is  to  stitch  the  bandage  to  the  covering  of  the  splint. 

Before  applying  the  fracture  apparatus,  the  skin  should  be  washed 
with  soap  and  water  and  shaved.  In  open  fractures  this  is  exceed- 
ingly important.  Antiseptic  lotions  are  to  be  used  in  these  cases 
freely,  to  destroy  any  germs  which  may  have  gained  access  to  the 
wound.  Sublimate  solution  (1:  500  or  1:  1000)  is  probably  the  best ; 
and  can  subsequently  be  washed  out  of  the  wound  with  sterile  water. 
All  recesses  must  be  made  aseptic,  and  drainage  tubes  used  to 
drain  all  dangerous  pockets.  Incisions  and  counter-incisions  are  often 
demanded,  and  all  devitalized  parts  should  be  trimmed  away.  In 
tnith,  the  injury  must  be  treated  and  dressed  exactly  as  any  other 
lacerated  infected  wound,  and  then  have  fracture  appliances  adjusted. 
Conformable  splints  of  metal,  felt  or  pasteboard,  or  moulded  splints, 
such  as  will  be  described  below,  are  far  better  than  any  form  of  carved 
wooden  splint. 

Moulded  splints  are  a  most  desirable  form.  They  are  at  first  suflB- 
ciently  soft  to  be  accurately  fitted  to  the  inequalities  of  the  limb,  but 
subsequently  become  hard.  Felt,  guttapercha  and  pasteboard  may 
be  thus  moulded  after  being  made  soft  by  heat  or  moisture.  Strips  of 
gauze  or  any  woven  fabric  with  wide  meshes  can  be  converted  into 
excellent  splints  by  saturating  them  with  a  watery  mixture  of  gypsum, 
the  so-called  plaster  of  Paris.  Ten  to  twelve  of  these  pasty  strips, 
one  over  the  other,  are  applied  to  the  limb  while  it  is  held  in  proper 
position.  They  soon  become  rigid  by  the  setting  or  hardening 
of  the  gypsum.  Lateral  or  anterior  and  posterior  splints  of  any 
shape  may  thus  be  made  and  held  in  position  by  roller  bandages.  If 
it  is  preferred,  the  limb  may  be  encased  in  sheets  or  bandages  of  gauze 
saturated  with  gypsum.  This  method  is  that  used  in  making  the  so- 
called  immovable  dressings,  which  are  often  very  valuable  after  the 
primary  inflammation  of  injury  has  subsided.  These  hardened  en- 
casements, if  made  with  silicate  of  sodium,  glue  or  any  material 
with  elasticity,  may  be  split  open  on  one  side,  so  that  they  can  l)e 
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sprung  open,  somewhat  as  a  book,  aud  thus  become  movable  epliat:^. 
Tbey  may  be  furnished  with  eyelets,  and  laced  like  a  shoe  when  re- 
applied. 

Fig,  1*1. 


mm  splint  for  frKlure  of  Ihe  leg. 


The  gypsum  powder  for  this  purpose  must  be  kept  dry,  for,  if  it 
absorbs  moisture,  it  will  not  set.  It  may  be  mixed  with  enough 
water  to  make  a  paste  of  the  cunsistcnce  of  cream,  which  is  rubbed 
into  the  gauze  at  the  time  of  dressing  the  fracture,  or  tlie  dry  powder 
may  first  be  rubbed  into  the  meshes  of  tlie  giuize  nnd  the  gauze  strips 


or  bandages  dipped  into  water  as  needed.  If  gypsum  gauze  is  not 
used  at  once,  it  should  be  preserved  in  a  dry  place.  The  setting  can 
be  retarded  by  the  addition  of  a  little  dissolved  glue,  of  borax  or 
cream  of  tartar  to  the  water,  and  hastened  by  using  hot  water  or 
adding  salt.     A  little  skill,   in  cutting  out  V-sliapcd  pieces  of  the 
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sheets  of  fpiiize  and  in  overlapping  the  edges  thus  made  when  corners 
are  to  be  turned,  will  enable  the  surgeon  to  make  moulded  splints  to 
unit  fractures  in  all  regions.     Such  splints  may  be  varnished  to  pre- 


vent absorption  of  fluids.  In  o[>en  fractures  which  have  become  in- 
fected, and  are  therefore  suppurating,  openings  may  be  made  in  the 
8])lints,  so  tliat  the  wound  may  be   dressed  without  displacing  the 


fracture  apparatus.     Strips  of  metal   to  strengthen  the  dressings,  or 
wire  rings  for  susi>ension,  may  be  incorporated  within  the  layers. 
Reduction  of  overlapping  fragments  is  sometimes  best  accomplished 


by  continnons  traction  by  weights.  The  dis])lacing  musclei<  are  thus 
tired  out,  and  their  tendency  to  either  tonic  or  clonic  spasm  overcome. 
The  cord  carrying  the  weight  passes  over  a  pulley  and  is  attached  to 
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the  limb  by  strips  of  adhesive  plaster.  The  tendency  to  lateral  dis- 
placement is  then  obviated  by  coaptation  splints  at  the  seat  of  frac- 
ture. This  method  is  most  em])loyed  in  fractures  of  the  femur,  but  is 
at  times  useful  elsewhere.  Subcutaneous  nailing  of  fractures  with 
sterilized  nails  will  sometimes  be  found  an  eiScacious  way  of  prevent- 
ing recurrence  of  displacement.  In  other  cases  it  may  seem  wiser  to 
freely  expose  the  seat  of  fracture  by  an  incision  and  then  nail  or  su- 
ture the  bones  in  position.  For  bone  suture,  iron  or  silver  wire  or 
chromicized  catgut  is  usually  employed. 

It  is  a  safe  plan  to  always  remove  the  splints  within  twenty-four 
hours  after  the  first  dressing.  Bad  fractures  should  be  visited  within 
a  few  hours  after  the  original  dressing,  lest  unusual  swelling  may  have 
occurred  and  rendered  the  dressing  too  tight.  If,  after  the  second 
dressing,  no  undesirable  symptom  has  occurred  and  the  limb  feels  com- 
fortable, removal  of  the  appanitus  is  not  called  for  oftener  than  two  or 
three  times  a  week.  Daily  inspection  of  the  patient  should,  however, 
be  enforced  for  ten  days  or  so,  even  if  no  change  is  made  in  the  dress- 
ing. When  the  surgeon  takes  off  the  splints  the  limb  should  be  held 
by  an  assistant,  who  should  firmly  grasp  it  above  and  below  the  frac- 
ture and  allow  no  motion  or  displacement.  After  the  skin  has  been 
washed  with  soap  and  water  or  with  alcohol,  the  limb  should  be  dried 
and  carefully  examined  for  abrasions  or  bedsores,  due  to  pi'cssui'e,  and 
for  any  renewal  of  deformity.  It  should  ever  be  recollected  that  ab- 
sence of  discomfort  is  not  a  token  of  absence  of  deformity. 

If  no  untoward  symptom  occurs  within  two  weeks,  change  of  dressing 
once  or  twice  a  week  is  sufficiently  often  ;  but  the  possibility  of  angular 
displacement,  even  so  late  as  four  or  five  weeks,  must  be  remembered. 
Loosening  of  bandages  or  sinking  in  the  bed  may  cause  lateral  or 
rotary  movement  at  the  seat  of  fracture. 

Massage  of  the  muscles  of  the  limb  for  a  few  minutes  at  each  change 
of  dressing  is  very  beneficial.  It  hastens  absorption  of  inflamma- 
tory exudate,  prevents  stiffness  and  atrophy  of  muscles  and  maintains 
a  more  normal  condition  of  the  circulation.  The  limb  \\\\\  be  in  much 
better  condition  when  the  splints  are  discarded,  if  massage  has  been 
employed  during  the  time  of  treatment.  Daily  removal  of  dressings 
and  moderate  massage,  if  judiciously  employed,  will  be  thus  bene- 
ficial. There  is  no  objection  to  careful  passive  motion  of  the  joints  ; 
provided  that  no  strain  is  put  upon  the  callus  at  the  seat  of  fracture. 

Retention  apparatus  may,  as  a  rule,  be  discarded  in  uncomplicatcH:! 
fractures  of  the  upjicr  extremity  at  the  end  of  from  four  to  six  weeks, 
and  of  the  low^er  extremity  at  from  six  to  eight  weeks.  The  bones 
should  be  subjected  to  no  muscular  strain  for  two  or  three  weeks  sub- 
sequently. During  this  time,  and  often  longer,  slings  or  crutches  are 
needed.     The  union  becomes  firm  in  children  sooner  than  in  adults. 

Persistent  pressure  of  the  splint  or  bed  uiK)n  any  bony  protuberance 
is  liable  to  cause  a  localized  chronic  sloughing  of  the  skin  and  subcu- 
taneous cellular  tissue,  technically  called  a  decubitus  or  bedsore.  This 
result  must  be  avoided  by  careful  padding,  frequent  change  of  the  points 
24 
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of  pressure  and  bathing  the  cutaneous  surface  with  water  or  alcohol. 
A  patient  can  often  change  his  posture  in  bed  without  detriment  if  a 
rope,  attached  to  the  ceiling  over  his  head,  is  allowed  to  hang  within 
reach.  Bedsores  often  occur  without  any  sensation  of  pain  or  burn- 
ing. The  surgeon  must  look  for  them  and  not  be  satisfied  with  a 
reply  that  there  is  no  pain.  If  a  dark  spot  is  seen  on  the  heel,  elbow, 
sacrum  or  other  prominence,  a  bedsore  already  exists.  The  slough 
must  be  detached  before  the  sore  will  get  well.  Hence,  moist  antisep- 
tic dressings  should  be  applied  for  a  time.  The  ulcer  remaining  aftier 
the  detachment  of  the  slough  is  to  be  treated  by  antiseptic  dressings 
to  prevent  suppuration,  and  possibly  by  applications,  such  as  chloral 
in  solution  or  ointment  (gr.  x  to  3j),  nitrate  of  silver  and  bismuth 
subnitrate. 

The  inflammatory  symptoms  at  the  seat  of  injury  in  closed  fractures 
usually  need  no  treatment.  Correct  apposition  and  prevention  of  mo- 
tion are  the  essential  factors.  The  blebs  that  sometimes  form  on  the 
surface  may  be  let  alone,  unless  they  are  large ;  then  they  may  be 
punctured  with  a  sterile  needle  to  allow  the  bloody  or  straw  colored 
serum  to  escape.  Wrapping  the  limb  in  cloths  saturated  with  lead 
water  and  laudanum,  before  applying  the  splints,  is  improper.  Such 
measures  do  no  good,  and  the  dressings,  acting  as  poultices,  may  cause 
blebs  to  arise  which  otherwise  would  not  have  appeared.  Muscular 
spasm  about  fractures  is  best  combated  by  morphia  given  by  the  mouth 
or  hypodermically,  traction  apparatus  or  section  of  the  tendons  of  the 
displacing  muscles.     Tenotomy  is  not  usually  demanded.     It  is  valu- 
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Encasement  with  gypsum  dressing  for  fracture  of  leg.     (Stimson.  ) 

able,  however,  when  the  calf  muscles  cause  displacement  of  the  fig- 
ments in  fractures  of  the  leg.  Retention  of  urine  requiring  cathe- 
terization is  not  infrequent  after  fracture  of  the  thigh.  Abscesses, 
traumatic  fever,  delirium,  tetanus,  erysipelas  and  other  complications 
must  be  treated  on  general  principles.  Gangrene  due  to  arterial  rup- 
ture or  thrombosis  simultaneous  with  the  fracture  occurs  at  times ;  it 
may  also  follow  constrictive  pressure  from  excessive  inflammatory 
swelling  beneath  the  skin  and  fascia,  AVhen  the  last  condition  is 
feared,  free  cutaneous  and  fascial  incisions,  as  previously  described, 
will  relieve  the  tension  by  allowing  gaping,  and  thus  often  avert  the 
calamity.  Injudicious  bandaging  has  often  caused  gangrene.  In  gan- 
grene from  any  of  these  causes  it  is  usually  well  to  wait  for  the  line  of 
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demarcation  before  amputating.  If,  however,  the  destructive  process 
is  rapidly  spreading,  immediate  amputation  at  a  high  point  may  be 
judicious. 

Immovable  or  fixed  dressings,  which,  however,  allow  no  inspection 
of  the  fractures,  are  often  used  when  the  fracture  has  been  rcduceil 
and  there  is  no  fear  of  swelling.  They  should,  as  a  rule,  not  be  em- 
ployed in  the  early  days  of  a  fracture.  It  is  much  safer  to  wait  until 
inflanunatory  swelling  has  subsided.  The  end  of  the  first  or  second 
week  is  usually  early  enough  for  their  employment.  Encasements 
are  made  from  bandages  or  cloths  saturated  with  gypsum,  silicate  of 
sodium  or  glue,  as  has  been  mentioned  above  in  describing  moulded 
splints.  Before  the  immovable  apparatus  is  applied  the  limb  should 
be  smoothly  enveloped  in  soft  flannel  or  a  layer  of  cotton  wadding. 
Then  the  roller  bandage  soaked  in  gypsum  should  be  applied  circu- 
larly to  the  limb,  without  being  drawn  at  all  tightly.  Silicate  of  so- 
dium solution  may  be  used  instead  of  gypsum.  It  dries  more  slowly 
than  gypsum,  but  makes  a  more  elastic  encasement,  which,  when  split, 
can  rather  more  readily  be  pulled  apart,  so  that  the  limb  may  be 
lifted  out  and  examined.  Such  a  split  encasement  then  becomes  a 
movable  splint.  As  the  limb  shrinks  because  of  absorption  of  inflam- 
matory deposits,  the  splint  will  l>econie  too  loose  and  allow  displace- 
ment of  the  fracture.  It  should  then  be  removed  and  replaced  by  a 
new  one,  unless  it  is  elastic  enough  to  be  opened,  padded  and  reap- 
plied.    Eyelets  and  laces  may  be  inserted  for  the  purpose  of  regulat- 
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Suspended  and  fcneAtratod  gypsum  encasement  for  fracture  of  leg. 

ing  the  degree  of  constriction.  The  scat  of  fracture  or  wound  may  be 
len;  open  to  inspection  by  an  opening  in  the  encasement.  Powerful 
shearSi  a  saw  or  a  jx)ckct-knife  are  the  best  instruments  for  dividing 
fixed  dressings  which  are  to  be  removed.  Gypsum  encasements  may 
be  sofiiened  before  using  the  knife  by  applying  muriatic  acid  along  the 
line  of  proposed  division. 

Fractures  running  into  joints  may  be  followed  by  ankylosis,  l>ecausc 
of  imperfect  coaptation  of  the  fragments ;  and  sometimes,  though 
more  rarely,  from  the  arthritis  that  arises  secondarily  to  the  bone  in- 
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jury.  The  joints  adjacent  to  a  fracture  are  usually  kept  immovable  by 
the  splints  in  order  to  prevent  motion  at  the  point  of  fracture.  Hence, 
when  the  apparatus  is  finally  removed  these  joints  often  show  consid- 
erable stiffness,  due  to  disuse  and  to  the  inflammatory  exudate  among 
the  muscles  and  fascias.  Passive  motion  of  these  joints  and  massage 
of  the  muscles  of  the  limb  by  the  surgeon  at  the  time  of  rearranging 
splints  during  the  treatment  of  the  broken  bone  will,  to  a  great  ex- 
tent, prevent  this  stiffness.  Care  must  be  taken  not  to  displace  the 
fragments,  which  must  be  supported  during  the  slight  movements  of 
the  joints.  If  arthritis  has  occurred  as  a  complication,  absolute  rest 
is  indicated  and  such  passive  motion  will  do  harm.  If  no  arthritis 
has  occurred,  the  stiffness  due  to  disuse  can  readily  be  overcome  by 
passive  motion  at  a  later  date.  In  cases  of  doubt  as  to  the  propriety 
of  passive  movements,  they  had  better  be  omitted.  When  passive 
motion  and  massage  can  be  proj^erly  employed,  they  are  a  valuable  aid 
in  the  rapid  restoration  of  function.  Later  the  patient  can  supplement 
the  passive  motion  employed  by  the  surgeon  by  rubbing  and  moving 
the  limb  with  his  own  hands  or  pulling  against  a  resisting  force. 
Passive  motion  which  is  followed  by  pain  and  tenderness  of  the  joint 
is  deleterious,  for  it  means  that  artliritis  exists. 

Fig.  153. 


Shears  for  cutting  through  gypsum  dresjiing. 

When  a  fracture  is  complicated  by  dislocation  of  a  neighboring  joint, 
the  surgeon  should  endeavor  to  reduce  the  dislocation  at  once.  The 
necessary  leverage  may  be  obtained  by  applying  such  temporary  splints 
as  will  steady  the  broken  bone.  If  success  does  not  attend  the  efforts 
at  reduction,  the  injured  bone  should  be  exposed  by  a  free  incision, 
the  dilocated  joint  be  restored  to  its  normal  relations  and  the  wound 
closed.  The  fracture  is  then  to  be  managed  as  a  fracture  accom- 
panied by  an  aseptic  wound. 

Trea,tment  of  Open  Fractures. — The  treatment  of  open  fractures 
— that  is,  of  fractures  complicated  by  a  wound  leading  to  the  seat  of 
fracture  which  thus  communicates  with  the  air — varies  with  the  char- 
acter of  the  injury.  The  indications  are  to  replace  and  retain  the  frag- 
ments in  apposition  and  obtain  rapid  healing  of  the  wound.  The  last 
indication  is  usually,  though  not  always,  possible  of  fulfillment  if 
the  wound  is  promptly  made  aseptic  and  kept  so.  When  a  portion 
of  the  bone  protrudes  through  the  skin,  manipulation,  relaxation 
of   muscles,  enlargement  of  the   wound,  tenotomy  and  resection  of 
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the  end?  <»f  the  tra«rnienis  may  l»o  pnu'tisnl  u\  \w\\\\\\\\\\A\   i>'|»l:iiv 
mem.      When  the  tragments  r«inMantly   slip  oni  ot    appn^iititMi.  w 
sort  !?hoiihl  Im*  ha«l  t<»  wirinjr  thoin  !«»irether  l»v  nutans  «»!'  Iitiirs  ih*illr»l 
obliquely  or   tnuiisversely  throu^li  tlie  extreinities.  or  to  fi\ini:  tlieiii 
by  driving  .sterilized  steel   nails  into  the  i»sseons  tissue.     (Iinuuiei/rd 
or  formaldehyde  eatj^ut  mav  be  used  iustoad  of  tlir  silver  nr  inui  win'. 
IiOOs?e  splinters  an<l  all   fi)rei;::n  IukHi's  sh<iuld    be   pirkeil  out   of  thr 
wounds.      Portions  of  bone  still   maintaiuiuLr  pcriostrai  MltM(*lunrnlv4 
should  be  jx^rmittiKl  to  remain.     Fra»'tures  eoinplicatrd  with    uoimhIm 
should    Ik?  thoroughly  \vashe<l  out    by   anliscptir   lotions    (rnrniMivr 
sublimate   1:5(>0  *»r   l:l(^t)0)  after  the  surrounding   parts   linvr   Imtii 
serubl)e<l   with   .soa|>  and    \vat<'r   under    ainrstlie>ia,    and  only    rioyrd 
after  pn»vision  for  free  drainajjfe  has   been    made      All   dirt   and   for 
eigu  material  must  be  remf)ved.      Whrn  washin;^  out   an  open  IVar 
ture  with  the  antiseptic  solution,  provision   should    Im*  niad<-  lor  iIm' 
outflow  of  the  blood  stained  fluid,  so  as  not   U\  Iravr  poisonous  -oln 
tion.s  in  the  eavity  or  to  fail  to  vrvi  rid  of  the;  s<'|»tir  hai't<-ria.     <  onnt*  r 
c»I>enings  or  enlargement  f)f  the  original  Wi)und   may  h*-  dMnand^-d  \'ttr 
this  object.     Intramuscular  or  subcntancous  laceration-  ofb-n  <'<t<rid 
up  and  down  the  limb  a  hnig  <li>tancc  from  tlic  -i-at  of  fra'-tun-.     'I  li* -■<• 
may  retpiire  long  incisions  in  order  that  cllicirnt   di-ifd'<ction  nuiy  \,t' 
accomplished.     After  tlK)rr)?igh   irrigation,  tin*  woinid  in  to  !»«■  <lr<--./d 
on  general  principles  with  a  volurninou-  sterile  gaii/edn --in^'.     Orrli 
nary  fracture  apparatus,   to    maintain    pro|ier    |K»-itIr,n  of   tf»'    Uw/ 
nientSy  must  next  Ik?  ap|»lied  ont-ide  of  tin-  gan/e  dn-.in;.'-.      W  M.' 
attempt  to  get  primary  union  fail,  the  fir-t    indi'-atioii  of   -iippi;r;i»;'».'. 
is  to  be  followed  by  injni«diat«-  o|Kniriir,  -terili/..'iti#,fi  uiA  df;i. ;»;«:' 
the  wound. 

When  a  simple  fmctnr*-  -how-  -iirn-  of  U-eorniri!/  oj>' n  ', 
cutane<.>us  sloughing,  an  •ff'irr  -hould  h*-  nuid*-  to  pf-  'r,»  .;■ 
jx>ssiblc  the  sei»aniti'»n  "f  rh*-  *-*  h:ir  Ir    V.ti\t\\i\r  It  ^i-'p-i' 

Some  open  fractiin-  d*[ii:iiid  iruru'dijiN-  :irrj[iijf;ihor).  •,"'; 
jnr}'  is  so  severe  that  tK*-  -!'.  \j\\\u'.j  -i;r"  ro  fV,i;»,  •.    •  V.\  \ 
fatal.     Antiseptic  rii»:f.-'!-  i.r  ■  ':.;i',."l  -•jr/",f..  '*,    ji 
the  seat  of  oj^rn  fnn:-  :."'-.  *!.:'    .;,'i'  :    j>:' 
would  have  refpiirefj  !:.. .'..>•!  : 
open  fraetu re  i  n  v.  h ! ' . .   • .-.  ■   * . 
lie  suceessfullv  trefjr»ii.  ;r 
np]ier  extremity  •••^.•':-  -    :' 
than  in  the  lowv-r   \\:..   .      ""l 
verv  .-.erviceable.  "  :.!   •    ;  - 
less,  argues  *«irri»  rii;..^-     . 
to  pres€r\'c  a  «l''i^-:  .       .       ' 
often  be  treatf-«l  -....- 
.rceondar\-  exci-I..f.    •  • 
tares  involvinjr    •  -.rr- 
tures.     If  in  ori* 
saved,  antLseprii 
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extensive  fracturing,  excision  must  be  the  resorts  of  the  sui^eon.  Ex- 
cision may  sometimes  be  delayed  and  performed  as  a  secondary  opera- 
tion when  it  can  be  better  determined  how  mucli  bone  must  be  sacri- 
ficed. !Rigid  and  thorough  provision  for  escape  of  all  wound  Suide 
must  be  insisted  upon  in  all  these  injuries. 

TJnimited  Fracture  or  Pseodarthroais. 
Pathology. — It  is  occasionally  found  that  some  degree  of  mobility 
and  pain  on  motion  persist  after  the  lapse  of  what  ordinarily  would 
be  sufficient  time  to  cause  consolidation  of  a  given  fracture.  Such  in- 
stances arc  denominated  cases  of  delayed  union.  If  successive  weeks 
or  months  pass  without  union  occurring  at  the  seat  of  fracture,  the 
condition  is  uuunited  fracture,  fiilse  joint  or  pseudarthrosis.  Delayed 
union  is  usually  the  result  of  deteriorated  general  health,  while  false 
joint  in  almost  all  instances  depends  upon  some  local  condition  per- 
taining to  the  fragments  themselves.  Many  cases  of  delayed  union 
finally  terminate  in  complete  consolidation  without  any  special  treat- 
ment lieyond  building  up  the  patient's  health.  False  joints,  however, 
whether  sequences  of  delayed  union  or  cases  showing  from  the  b^iu- 
ning  no  tendency  to  union,  persist  and  require  either  the  adaptation 
of  apparatus  to  supply  the  normal  rigidity  of  the  limb  or  active  and 
judicious  surgical  treatment.  Efficient  apparatus  is  more  easily  ob- 
tained for  non-union  in  the  upper  than  in  the  lower  limb,  because  of 
the  weight  sustaining  function  of  the  latter. 

Fig.  154. 


It  is  not  customary  to  apply  the  term  ununited  fracture  to  the  fibrous 
union  that  frequently  occurs  when  short,  spongy  bones  and  the  spongy 
ends  of  long  bones  are  broken,  or  when  prominences  for  muscular  at- 
tachment are  torn  loose.  These  fractures  would  probably  unite  by 
<»sific  dejKisition,  as  other  fractures  do,  if  correct  apposition  was  ob- 
tained and  maintained.  They  actually,  therefore,  are  cases  of  ununited 
fracture,  thoiigh  not  called  no.  The  bond  of  union  holding  the  frag- 
ments together  after  healed  fracture  occasionally  undergoes  softening 
and  absorption  during  the  progress  of  phlegmonous  inflammation  of 
the  limb,  scurvy  or  other  grave  disorder.  It  is  manifestly  improper 
to  apply  the  term  ununited  fracture  to  this  condition  when  it  occurs 
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subsequent  to  complete  union  of  the  osseous  lesion.     Atrophy  of  the 
bone  itself  sometimes  occurs  after  fracture. 

Ununited  fracture  is  a  comparatively  rare  condition.  The  cases  may 
be  divided  into  three  classes:  1,  those  in  which  thtTC  is  no  bond 
whatever ;  2,  those  in  which  there  is  a  more  or  less  successful  attempt 
at  union  by  means  of  lyands  of  fibrous  tissue  and  nodules  of  bone  ;  3, 
those  in  which  a  crude  joint  is  formed,  as  exhibited  by  cartilaginous 
material  on  the  ap}K)sing  surfaces  of  bone,  synovial  fluid  and  an  imper- 
fect capsule.  The  first  and  third  varieties  arc  unusual.  The  second 
form  is  that  usuallv  found  when  ununited  fractures  are  dissected.  The 
length  and  dis|X)sition  of  the  fibrous  bands  vary  in  accordance  with  the 
relation  of  the  fragments.  There  may  be  a  mass  of  callus  partially  ossi- 
fied and  little  fibrous  tissue  ;  or  little  callus  with  bands  of  fibrous  tissue 
uniting  the  fragments  somewhat  like  interosseous  ligimients.  This  kind 
of  non-union  gives  a  flail-like  limb,  if  the  bands  of  fibrous  tissue  are 
long.  It  is  more  movable  than  the  form  described  as  having  a  joint- 
like structure. 

Oaoses. — Syphilis,  pregnancy,  advanced  age,  acute  diseases  and 
other  sources  of  physical  deterionition  and  malnutrition  have  been  de- 
scribed as  causes  of  uuuniteil  fnicture.  They  apparently,  however, 
have  little  influence  in  giving  rise  to  non-union,  though  delaye<l  union 
may  perhaps  be  due  to  them.  Non-imion  is  nearly  always  the  result 
of  a  local  cause,  and  this  load  cause  is  usually  mechanic^d.  The  most 
frequent  agencies  are:  (1)  unfavorable  relation  of  parts,  such  as 
great  separation  of  the  fractured  surfaces  by  reason  of  displacement, 
actual  loss  of  substance,  or  necrosis ;  (2)  defective  treatment,  by 
which  immobility  of  the  fragments  is  not  secured  ;  {}\)  iK)rtions  of 
fascia  or  muscle,  and  bullets  or  other  foreign  bodies  lying  between  the 
fragments ;  malignant  and  other  groA\'ths  in  the  same  location.  De- 
struction of  the  nerves  coming  from  the  trophic  centers,  in  the  lower 
part  of  the  spinal  cord,  or  of  the  centers  themselves  has  been  with 
apparent  reason  assigned  as  a  irause  of  ununited  fracture  or  pseudar- 
throsis.  Perhaps  rupture  of  the  nutrient  artery  at  the  time  of  the 
fracture  may  be  a  cause  of  ununited  fracture.  It  is  also  stated  that 
softening  or  absori)tion  of  callus  may  follow  the  too  early  use  of  a 
broken  limb.  This  o(!curn»nce  is  doubtless  the  result  of  motion  at 
the  seat  of  a  partially  ossified  uuion  and  comes  under  the  head  of  de- 
fective treatment  mentioned  above. 

Diagnosis. — The  <liagnosis  of  ununited  fracture  is  made  by  preter- 
natural, and,  in  most  cases,  painless  mobility  existing  long  after  the 
time  for  consolidation  has  passed.  Near  a  joint  such  mobility  may 
simulate  the  normal  articular  movement ;  or,  a  joint,  with  relaxcnl 
ligaments,  may  simulate  ununited  fracture.  The  character  of  the  d<'- 
fective  union  is  oiten  obscure.  If  it  is  simply  delayed,  an  elastic 
mass  of  callus,  which  is  the  seat  of  pain  on  strong  jnissive  motion,  will 
probably  hv  discerned  by  palpation.  If  a  crude  joint  has  been  devel- 
oped, no  calliL<  and  no  pain  will  Ik'  found  ;  nor  will  the  flail-like  mo- 
bility of  long  fibrous  iittachnient  exist.     C^areful  palpation  and  punc- 
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ture  with  long  needles  will  at  times  determine  the  position  and  shape 
of  the  fragments.  The  employment  of  the  Rontgen  rays  and  the 
fluoroscope  or  the  use  of  these  rays  to  make  skiagraphs  will  be  of 
service  in  the  diagnosis  of  some  eases. 

Treatment. — The  treatment  of  delayed  anion  consists  in  friction  of 
the  limb,  change  of  air,  nourishing  diet  and  the  administration  of 
alkaline  phosphates  and  carbonates  and  of  tonics.  A  few  additional 
weeks  under  good  hygienic  circumstances  is  all  that  is  usually  de- 
manded. 

Ununited  fractures,  whether  fibrous  or  articular,  demand  much 
more  active  measures.  Rectification  of  any  displacement  that  seems 
to  interfere  with  union  should  be  accomplished,  after  which  the  im- 
movable gypsum  dressing  should  be  applied  and  worn  for  a  month.  If 
any  increase  of  consolidation  is  observed,  this  dressing  should  be  con- 
tinued for  several  months,  during  which  time  the  patient  may  go 
about  on  crutches  if  it  is  the  lower  limb  which  is  the  seat  of  injur5\ 
If  the  part  becomes  painful  from  excoriation,  the  encasement  may  be 
split  and  laced  or  removed,  and  a  new  one  applied.  During  this  pe- 
riod the  hygienic  measures  noted  above  for  delayed  union  should  be 
adopted .  The  application  of  the  descending  constant  electric  current 
has  l>een  recommended,  but  is  probably  valueless. 

Failure  to  accomplish  anything  by  these  plans  necessitates  the  adop- 
tion of  oi)erative  measures,  unless  mere  support,  by  apparatus  to  give 
rigidity,  is  acceptable  to  the  patient  and  surgeon. 

The  operative  plans  aim  either  at  setting  up  inflammatory  action  at 
the  seat  of  non-union,  and  thus  stimulating  functional  activity ;  or,  at 
converting  the  old  ununited  fracture  into  a  recent  one  with  freshly 
sawed  surfaces  in  apposition.  Violent  bending  and  rotation,  such  as 
^vill  tear  apart  the  fibrous  connections  and  cause  the  ends  of  the  frag- 
ments to  be  rubbed  upon  each  other,  -will  often  be  followed  by  con- 
solidation. These  manipulations  may  be  repeated  daily  until  tender- 
ness and  swelling  follow.  Upon  the  appearance  of  these  symptoms 
the  limb  should  be  immobilized  in  splints  and  treated  as  a  recent  frac- 
ture. As  a  rule,  the  fibrous  union  can  at  one  sitting  be  torn  up  and 
the  ends  rubbed  with  sufficient  degree  of  force  to  cause  the  advent  of 
tenderness  on  the  following  day.  The  bones  may  be  bent  at  right 
angles  and  extensively  rotated  and  extended  without  endangering  the 
safety  of  vessels  or  other  tissues.  To  be  of  service  the  manipulation 
must  be  thoroughly  done  ;  usually  under  anaesthesia.  AfVhen  this  oper- 
ation does  not  succeed  in  causing  dejwsition  of  callus  and  consequent 
union,  subcutiineous  drilling  of  the  fragments  may  be  tried.  A  bone 
drill  is  introduced  through  a  small  puncture  in  the  skin  and  the  ends 
of  the  fragments  perforated  in  various  directions.  Afterward  retentive 
apparatus  is  applied.  Ostitis  is  the  result  of  this  treatment,  and  may 
be  followed  by  union.  A  similar  productive  ostitis  has  been  induced 
by  driving  an  ivory  peg  through  or  into  each  fragment,  in  which  a 
hole  has  been  previously  made  by  means  of  a  drill.  The  fibrous 
bands  should  previously  be  ruptured  by  passive  motion.     The  pegs. 
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which  do  not  pin  the  l)ones  together,  are  withdrawn  in  a  few  days 
when  pain  is  felt  in  the  osseous  tissue.  A  U^tter  phin,  when  practie- 
able,  is  to  bore  holes  into  the  fragments  and  pin  them  ti^nher  bv 
means  of  nails,  metal  s<*rews,  or  pegs  of  ivory  or  Ixme.  These  maybe 
cut  or  broken  off  close  to  the  surface  of  the  l.>one,  and  the  tissue  allowed! 
to  heal  over  them.  The  ivory  and  lx)ne  ix»gs  will  l^eeome  al>sorbiHl, 
the  steel  screws  encysteil.  If  the  surgtK)n  prefers,  the  screws  or  jx^ 
raay  be  allowe<l  to  proji^ct  from  the  wounds  of  entrance  and  be  with- 
drawn in  two  or  three  weeks,  when  consolidation  is  jxirtly  accom- 
plished. 

The  most  radical  operation  for  ununittnl  fracture  is  n^section  of  the 
rounded  ends  of  l>»ne.  It  makes  an  open  fracture,  but  it  is  often  the 
only   method    that    will 

lead  to  a  cure.     This  is  ^^g.  l.v». 

especially  so  in  cases 
where  the  non-union  has 
caused  the  formation  of  a 
joint-like  structure,  and 
where  the  failure  of  union 
is  due  to  dead  bone  or 
portions  of  muscle  be- 
tween the  ends  of  the 
fragments.  A  longitudi- 
nal incision  is  made,  the 
ends  of  bone  turned  out 
and  sawed  off  after  sav- 
ing as  much  as  ]X)ssible 
of  the  periosteum,  the 
limb  put  up  in  splints,  and  the  wound  treati^d  antise])tically  as  in 
open  fractures.  The  chisel,  bone  eutters  or  saw  may  bo  used  to 
remove  the  pieces  of  bone.  Sometimes  the  ends  may  with  advantage 
be  fastened  together  by  wire,  sterilized  bone  i)egs,  serews,  nails, 
bone  ferules  or  a  metal  plate  held  in  j)osition  by  several  screws. 
The  plate  may  be  removed  some  wtK'ks  or  months  after  union  has 
occurred.  The  i)egs,  screws  or  nails  may  be  cut  off  short  an<l 
lefl  in  the  wound,  or  be  taken  out  in  about  three  weeks.  As  little 
as  possible  of  the  bone  should  be  saerifieed,  only  enough  to  give  a 
broad,  fresh  surface  of  contact.  Sometimes  shoulders  are  cut  so  that  the 
fragments  may  be  interlocked  or  niortise<l  together.  Trans])lantation 
into  the  gap  of  small  portions  of  bone  from  the  luiman  sul>jeet  or  from 
lower  animals  has  been  practised  witli  apparent  success.  Deeah'ifietl 
bone  chips  might  jx»rhaps  be  used,  if  sterilized.  It  may  hap])en  that 
the  excision  of  the  ends  of  the  fragments  with  pegging  or  wiring  them 
together  will,  if  done  antiseptically,  produce  so  little  irritation  that 
there  is  not  enough  productive  inflammation  to  cause  union.  When 
this  is  feared,  it  is  best  to  leave  the  wound  in  the  soil  parts  ojwn  and 
plug  it  with  antiseptic  gauze,  so  that  more  irritation  will  be  induced 
and  union  occur  only  by  second  intention. 


Viilkiiianir.<«  o|H'nitioii  for  |i'iiMul:irlhr«>j'is. 


Pcrha]>s  coutinuous  passive  coDgesdon  of  the  bone  ends  and  the 
surrounding  soft  parts,  induced  by  the  moderately  firm  application  of 
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a  rubber  bandage  on  the  proximal  side  of  the  limb,  might  induce  the 
deposition  of  bony  material.  I  have  tried  thb,  but  the  result  was  not 
conclusive. 

Deformed  or  Vicioas  Union  of  Tractores. 
Pathology. — Abaenc*  of  proper  treatment  in  cases  of  fracture  often 
gives  rise  to  deformed  union,  because  callus  will  be  furnished  and  con- 
solidatiou  of  the  Ixiny  structures  usually  occurs,  even  when  the  frag- 
ments have  not  been  placed  in  correct  apposition.  Great  disability 
may  thus  result,  esjiecially  in  the  lower  limb.  Angular  deformity  or 
overlapping  will  cause  shortening;  the  presence  of  au  abnormal  projec- 
tion near  a  joint  may  interfere  with  flexion  and  other  articular  move- 
ments. Change  in  the  long  axis  of  the  fragmeata  and  rotation  may 
cause  tlie  weight  of  the  body  to  throw  unusual  strain  on  the  lateral 
ligaments  of  the  knee  and  ankle,  and  produce  secondary  deformity  in 
Uiese  situations.  Vicious  union  may  also  ^vo  trouble  by  causing 
painful  pressure  U]>on  nerves  or  by  inducing  ulceration  of  the  skin 
over  projecting  portions  of  bone.  In  the  forearm  pronation  and 
supinatiim  may  be  obstructed  by  liridges  or  masses  of  caUus  attached 
to  the  radius  and  ulna.    Deformed  union  sometimes  allows  muscles  and 
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tendons  to  became  entanplc<l  in  the  callus,  and  thus,  if  not  reni(Hli(Hl 
at  an  early  day,  gives  rise  to  permanent  inijKurinent  of  muscular 
action. 

Treatment. — ^There  are  two  methods  of  treatment :  subcutaneous 
refracture,  and  division  of  the  deformed  union.  These  o])enitions  are 
practically  devoid  of  danger,  iK^ciuise  they  merely  create  fractures, 
which  unite  promptly  ;  and  there  is  naturally  nuich  less  disturhance 
of  the  soft  pirts  than  in  similar  fractures  of  accidental  origin.  Hence 
little  reaction  follows.  Experience  shows  that  refnicture  or  rujiture 
can  be  done  as  late  as  six  and  twelve  mouths  after  consolidation  has 
occurred,  and  that  with  proper  pi-ecautions  the  bone  need  never  he 
broken  at  other  than  the  seat  of  original  injury,  (rnidual  bending 
and  attempts  to  soften  the  callus  by  api)Hcations  or  uuk lication  are  a 
useless  waste  of  time. 

Angular  deformity  is  the  variety  that  mo-it  fr(»<jucutly  demands  cor- 
rection. Fortunately  it  is  also  the  most  amenable  to  improvement. 
Refracture  of  malunion  a  few  weeks  old  can  usually  be  accomplished 
by  seizing  the  limb  firmly  with  the  hands  and  I'orcibly  lH*nding  the 
bone  at  the  si»at  of  the  old  fnicture.  The  Ixanling  is  generally  made 
in  such  a  way  as  to  attem])t  at  once  stniight<*ning  the  bone.  iSometimes 
it  is  better  to  l)end  first  in  the  direction  of  the  flcx'mn,  as  in  done  in 
breaking  up  an  ankylosed  knee.  It  may  be  necessary  to  plac<»  a  ful- 
crum, such  its  the  operator's  knee  or  a  l)lock  of  wood,  ag:iinst  the  con- 
vex surface  of  the  angular  deformity.  Another  m(>thod  is  to  have 
the  limb  projecting  over  the  edge  of  the  table  and  steadicnl  ujxin  the 
table  by  an  assistant,  while  the  operator  takes  the  distal  end  and  sud- 
denly tlirows  his  weight  upon  it.  A  sudden  force  is  nuich  more 
effectual  than  gradual  bending,  which  will  be  found  unavaihiblc  in  all 
but  recent  cjises.  It  is  often  well  to  bind  a  straight  splint  to  the  limb 
below  the  seat  of  pro]M»sed  n'fracture  an<l  another  above  it,  but  neither 
of  them  should  overlaj)  the  mass  of  «dlus.  1'hese  splints  prevent 
motion  and  strain  of  the  joints,  give  the  oiK'nit(»r  more  leverjige  ami 
avoid  the  remote  jiossibilily  of  fracturing  at  any  other  than  t\w  dcsinnl 
point. 

When  the  deformity  depends  upon  hiteral  ap])lieation  of  the  two 
bony  cylinders,  rupture  must  be  attemi)t(Kl  by  ilcxion  across  the  bond 
of  union,  combined  with  rotation  in  the  axis  of  the  limb  and  strong 
traction  and  counter-tn»cti»)n.  These  eas(.*s  are  not  as  amenable  to 
treatment  as  angular  malunion. 

Osteotomy  of  the  deformed  union  should  be  employed  when  c<')rrec- 
tioD  by  refracture  is  imj>ossible.  An  incision  in  the  soft  jiarts  is 
made,  and  through  this  a  small  chisel  or  saw  is  introduced.  The 
callus  is  then  divided,  the  deformity  corR'Cted  and  (blessings  applicMl 
as  in  open  fractures.  li'  simple  division  of  the  bony  tissue  will  not 
permit  adjustment  or  if  th(^  soft  tissues  of  the  concavity  are  very  tense, 
a  wedge  shaped  piece  of  bone  with  its  base  at  the  eonvt-x  surface  may 
be  excised. 

Projecting  spurs  of  bone,  acting  deleteriously  l)ec:uise  of  pivssurc  or 
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their  positioo  near  joints,  may  be  removed  with  the  saw  or  cutting 
forceps,  vcr\'  much  as  an  exostosis,  and  usually  with  as  little  risk. 
The  operative  treatment  of  malunion  in  the  forearm  interfering  with 
pronation  and  supination  is  surrounded  with  a  good  deal  of  difficulty. 
In  some  cases,  division  or  excision  of  callus  is  Justifiable. 

SFECOAL    FBAOTTTBES. 


Fractures  of  the  Vertebrn. 

Fractures  of  the  vertebral  column  derive  their  chief  importance 
trom  the  damage  to  spinal  cord  and  ner\'e  trunks,  which  so  often  ac- 
companies them.  The  spine  requires  solidity  and  flexibility  in  order 
to  give  support  and  movement  to  the  head,  trunk  and  limlM ;  but  its 
protective  function,  as  regards  the  spinal  cord,  is  even  more  essential 
to  life  and  health. 

The  vertebral  column  quite  frequently  sustains  fracture  from  an  in- 
direct violence  which  tends  to  produce  over-extension  or  over-flexion 
of  its  normal  curvatures.  For  example,  a  man  falling  from  a  height 
on  his  head  or  buttocks  or  being  cnished  under  a  weight  falling  from 
above,  upon  his  head  or  shoulders,  sustains  a  fracture  of  the  spine,  be- 
cause the  limit  of  flexion  or  extension  has  been  exceeded  and  the  bony 
segments  are  crushed  or  lacerated  by  the  force.  The  fracture  in  such 
instances  usually  occurs  where  a  movable  portion  of  the  column  joins 
a  more  rigid  portion,  because  here  the  sudden  check  to  movement  oc- 
curs. Hence,  clinical  experience  shows 
Fiu.  157.  spinal    fractures  from   this  form  of  injury 

to  be  more  frequent  near  the  dorso-lumbar 
junction  and  in  the  vicinity  of  the  fifth 
and  sixth  cervical  vertebrie. 

Pathology. — The  bodies  of  the  vertebrae 
seem  to  suffer  from  fracturing  forces  oftener 
in  the  lower  than  the  upper  region ;  while 
the  arches  are  more  frequently  broken  in 
the  neck  than  elsewhere.  Fracture  of  the 
spinous  process  occurs  most  often  in  the 
dorsal  region.  The  lines  of  fracture  and 
the  number  of  vertebne  involved  depend 
upon  the  direction  and  degree  of  the  force. 
Dislocation  often  accompanies  the  fracture. 
Indeed,  the  two  conditions  are  frequently 
indistinguishable  except  by  post-mortem 
'.   examination. 

'  Contusion,  compression  and  laceration  of 
the  spinal  cord  may  be  caused  by  dis- 
placement of  the  fragments.  It  requires  considerable  displace- 
ment to  pinch  the  cord,  for  the  canal  is  much  wider  than  the  spinal 
cord  and   its  membranes.      As  the  cord   ends  at  the  level   of  the 
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first  or  second  lumbar  vertebra,  fracture  below  this  point  can  only 
compress  the  leash  of  nerve  roots  an<l  branches  called  the  cauda 
equina,  and  the  symptoms  will  be  less  marke<l  than  if  the  cord  was 
injured.  Hemorrhage  from  the  venous  plexuses  between  the  bony 
wall  and  the  dura  mater  may  be  a  result  of  the  fracture.  Such  hem- 
orrhage and  inflammatory  products  may  exert  i)ressure  on  the  nervous 
structures,  f^xtravasations  of  blood  into  the  cellular  tissue  in  front  of 
and  around  the  spinal  column  oilen  occur,  and  after  a  time  may  ap- 
pear upon  the  surface  of  the  face,  chin,  neck  and  other  regions. 

Symptoms. — There  is  often  in  vertebral  fractures  no  noticeable  de- 
formity, preternatural  mobility  or  crepitation.  The  diagnosis  must 
then  de^xjud  upon  the  rational  symptoms,  which  are,  for  the  most  part, 
referable  to  lesion,  either  primary  or  secondary,  of  the  spinal  marrow. 
The  pidsy  of  muscles,  the  areas  of  insensibility  and  the  absence  or  ac- 
centuation of  the  reflexes  will  point  to  the  character  and  the  situation 
of  the  concomitant  spinal  lesion.  Depression  may  sometimes  be  dis- 
c^jvered  over  a  fractured  spinous  process  or  vertebral  arch,  or  an 
angular  prominence  may  be  j)erceptible  posteriorly  after  crushing 
fractures  of  one  or  more  vertebral  l)odies.  I'nusual  mobilitv  mav  be 
observed  at  times,  especially  in  fractures  of  the  cervical  region,  and 
occasionally  movable  regions  may  become  more  or  less  immobile,  be- 
cause of  spasmodic  contraction  of  the  muscles  about  the  fracture  or  be- 
cause of  interlocking  of  the  fragments.  Crepitation  may  be  ])resent, 
absent,  or  discernible  only  by  the  patient. 

In  spinal  fractures  intelligence  is  unimpaired,  except,  i)erhaps,  dur- 
ing the  stage  of  shock.  Paralysis  of  the  parts  supplie<l  by  the  nerve 
branches,  leaving  the  cord  at  or  below  the  seat  of  injury,  is  a  common 
symptom.  In  locating  a  fracture  by  this  symptom  it  must  be  recol- 
lected that  the  nerve  roots  and  branches  run  oblicjuely  downward 
within  the  vertebral  canal,  and  do  not  escape  at  the  inter-vertebral 
openings  corresp(jnding  to  their  points  of  origin  from  the  medulla. 
The  paralysis  is  usually  both  motor  and  sensory  and  is  partial  or 
complete,  according  to  the  character  of  lesion  in  the  cord.  C'om])lete 
transverse  lesions  destroying  the  functions  of  the  cord  give  com- 
plete motor  palsy  below  the  level  of  the  injury,  total  anjesthesia  below 
the  level  of  the  injured  spinal  nerve  and  complete  abolition  of  the 
knee-jerk  and  deep  reflexes.  If  the  transverse  lesion  is  partial,  the 
palsy  of  motion  and  sensation  will  l>e  incomplete.  When  the  cord 
sustains  damage  on  one  side  only,  hemiplegia  of  the  same  side  occurs ; 
when  the  injury  is  bilateral,  paraplegia  takes  plaire ;  when  ner\"e  r<K)ts 
only  are  involved,  the  palsy  is  a  local  one.  Pricking  the  surface  with 
the  point  of  a  pin  is  an  easy  method  of  determining  the  paralyzed  area, 
and  of  estimating  its  increase,  as  the  cord  bec<mies  involve<l  in  second- 
ary degenerative  processes  extending  u])wards  or  its  diminution  as 
the  pathological  condition  of  the  cords  improves.  The  lower  limbs 
alone  will  be  motionless,  if  the  fracture  is  lx?low  the  origin  of  the 
brachial  plexus.  Otherwise  the  arms  will  be  paralyzed  also.  There 
is  usually  no  reflex  contraction  u\)i)\\  pricking  or  pinching  the  par- 
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alyzed  limbs,  and  electrical  contractility  is  soon  lost.  If  the  paralysis 
is  incomplete,  hot  and  cold  sensations  may  be  distinguished.  Some- 
times cutaneous  hypersBsthesia  exists.  Darting  pains  may  be  felt  in 
the  limbs  when  the  partially  paralyzed  extremities  are  moved,  though 
spinal  pressure  elicits  no  such  symptoms.  The  occurrence  of  such 
pains  is  under  some  circumstances  a  sign  of  returning  innervation, 
and,  therefore,  a  symptom  of  beginning  improvement.  Tonic  or  clonic 
spasms  of  the  muscles  are  occasionally  observed,  and  may  be  excited 
by  manipulation,  drafts  of  cold  air  and  similar  irritants.  The  par- 
alysis may  not  be  present  immediately  after  injury,  but  may  super- 
vene upon  movement  causing  displacement,  or  arise  fi*om  an  intra- 
spinal hemorrhage  or  the  development  of  inflammation  of  the  cord  or 
its  membranes.  The  superficial  branches  of  nerves  coming  from  the 
medulla  above  the  lesion  may  supply  the  integument  for  a  considerable 
distance  below  the  injury,  and  thus  deceive  the  surgeon  as  to  the  loca- 
tion of  the  fracture. 

Tympanitic  distention  of  the  abdomen  takes  place.  In  fracture  of 
the  upper  regions  the  respiratory  distress  due  to  paralysis  of  the  ab- 
dominal and  other  muscles  of  respiration  is  increased  by  this  tym- 
panitic distention,  which  prevents  full  descent  of  the  diaphragm. 
Bedsores  appear,  often  within  two  or  three  days,  because  the  insensi- 
tive and  motionless  limbs  do  not  change  the  points  of  pressure.  The 
probable  occurrence  of  bedsores  is  increased  by  the  difficulty  of  keep- 
ing the  sheets  free  from  urine  and  feces,  which  are  evacuated  uncon- 
sciously. 

Persistent  vomiting  and  marked  elevation  of  temperature  of  the 
palsied  region  have  been  observed  in  fractures  of  the  upper  part  of 
the  spine. 

The  sphincters  of  the  rectum  and  bladder  are  controlled  by  centers 
in  the  portion  of  the  cord  contained  in  the  third,  fourth  and  fifth  sacral 
vertebrae;  hence  severe  cord  injury  in  this  region  gives  rectal  and 
bladder  incontinence.  The  finger  introduced  into  the  rectum  will 
find  a  relaxed  anus,  if  the  sphincter  muscle  is  palsied ;  and  the  feces 
will  escape  as  soon  as  they  descend  from  the  sigmoid  flexure  into  the 
rectum.  The  relaxation  of  the  sphincter  of  the  bladder  is  not  per- 
manent in  these  spinal  injuries,  but  the  dribbling  occurs  whenever  a 
few  ounces  of  urine  have  accumulated  in  the  bladder.  Urinary  reten- 
tion is  apt  to  occur  when  the  lesion  is  higher  up  in  the  cord. 

Priapism,  more  or  less  marked,  is  a  common  accompaniment  of 
spinal  fracture.  It  seems  to  diminish  in  frequency  as  the  injury  oc- 
curs lower  in  the  vertebral  column.  Seminal  emissions  sometimes 
take  place.  Introduction  of  the  catheter  to  relieve  the  distended 
bladder,  though  not  felt  by  the  patient,  may  increase  the  erection  or 
cause  a  partial  erection  if  none  was  previously  present.  Alkaline  fer- 
mentation and  cystitis  are  very  prone  to  occur.  Catheters  used  to 
relieve  retention  should  be  sterilized  with  great  care. 

Fractures  of  the  atlas  and  axis  are  very  dangerous  because  they  are 
apt  to  involve  the  integrity  of  the  medulla  oblongata,  with  its  numerous 
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ner\'e  centers,  and  art'  above  the  roots  of  tlie  plirenic  nen-es  which, 
going  to  tlie  diii])lir.igm,  are  the  chief  rei>|)iratory  nerves.  If  cord 
injury  occurs  and  death  is  not  immediate,  the  paralysis  will  almost  cer- 
tainly involve  the  tnmk,  arms,  and  legs.  Fractures  below  the  axis  and 
not  lower  than  the  second  dorsal  vertebra  are  of  unfavorable  prognosis, 
because  this  region  inchides  the  roots  of  origin  of  the  jibrcnic  nerves 
and  brachial  plexuses.  The  ])hrenic  nerves  emerge  between  the  third 
and  fourth  eervital  vertebne,  coming  from  the  fourth  cervical  pair 
alone  or  having  accessor}'  nx>ts  from  the  third  and  fifth  cervical 
nerves.  The  brachial  ])lexu8es  are  derive<I  from  the  fifth,  sixth, 
fieventh  and  eighth  cervical  and  first  ih»rsid  iier\'es.  Hence  injury 
at,  or  no  higher  than,  the  fourth  cervical  vertebra  will  involve  the 
innervation  of  the  arms,  but  will  allow  the  funtrtious  of  the  plirenic 
nerves  to  go  on  unless  intraspinal  heinorrluge  or  intlamniation  extends 
above  the  level  of  the  fracture.     Lesion  of  the  cord  above  the  fourth, 
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sufficient  to  induce  paralysis,  will  proliably  in^ohe  the  plirenios  an<l 
cause  death  pr(»mptly  by  respiratory  failure  dun  to  paril)si8  of  the 
diaphragm.  When  the  other  muscles  of  resinration,  but  not  the 
diaphragm,  are  pnrulyRcd,  the  character  of  broatlnng  is  i>eculiar  In- 
spiration occurs  from  diaphragmatic  action  alone  uid  exitint»)n  fnim 
^e  abdominal  walls  and  viscera  jiressing  the  dnphnigm  up  Ex- 
piration is  consequently  {Missive  and  feeble ;  hen((  the  jiatient  is  un- 
able to  talk,  cough  or  sneeze  forcibly  and  the  lung-,  hetomt  iloggcl 
with  mucus.  Change  of  postuif,  by  chimging  the  prcfesun,,  m  n  alter 
the  complexus  of  symptoms. 
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The  study  of  the  localizing  symptoms  will  be  of  much  service  in 
fixing  the  site  of  a  fracture  causing  compression,  inflammation  or  sec- 
ondary degeneration  of  the  cord.  The  following  table  from  Keen 
will  be  very  serviceable  : 

Localization  of  the  Functions  of  the  Segments  of  the 

Spinal  Cord. 


Segment. 


Second  and 
third  cervical. 


MUSCLE.S. 

Sterno-mastoid. 
Trapezius. 
.Scaleni  and  neck. 
I>iapbragui. 


Reflex. 

Hypochoudrium  (?)  (third 
to  fourth  cervical).  Sud- 
den inspiration  produced 
by  sudden  pressure  be- 
neath the  lower  border  of 
ribs. 


Sensation. 

Back  of  neck  and  of  head  to 
vertex. 

(Occipitalis  miOor,  occi])ita- 
lis  minor,  aurlcularis  niag- 
nus,  superticialis  colli, 
and  supraclavicular.) 


Fourth 
cervical. 


Diaphragm. 
Deltoid. 
Biceps. 

Coraco-brachiali.^. 
.Supinator  longus. 
Rhomboid. 

Supra-  and   infraspi- 
natus. 


Pupillary  (fourth  cervical 
to  second  dorsal).  Dila- 
tation of  the  impil  pro- 
duced by  irritation  of 
neck. 


Neck. 

Shoulder,  anterior  surface. 

Outer  arm. 

(vSupraclavicular,  circum- 
flex, musculo-cutaneous 
or  external  cutaneous). 


Fifth 
cervical. 


Deltoid. 

Biceps. 

Coraco-brachial  is. 

Brachialis  anticus. 

Supinator  longiis. 

Supinator  brevis. 

Deef)  muscles  of  shoul- 
der blade. 

Rhomboid. 

Teres  minor. 

Pectoralis  (clavicular 
part). 

Serratus  magnus. 


Scapular  (fifth  cervical  to 
first  dorsal).  {Irritation 
of  skin  over  the  scapula 
produces  contraction  of 
scapular  muscles. 


Supinator  longus  (fourth  to 
fifth  cervical).  Tapping 
the  tendon  of  the  supina- 
tor longus  produces  flex- 
ion of  forearm. 


Back  of  shoulder  and  arm. 

Outer  side  of  arm  and  fore- 
anu  to  wrist. 

(Supraclavicular,  circum- 
flex, musculo-cutaneous 
or  external  cutaneous,  in- 
ternal cutaneous,  radial. ) 


Sixth 
Cervical. 


''   Biceps. 

Bracnialis  anticus. 

Subscapular. 

Pectoralis  (clavicular 
I>art). 

Serratus  magnus. 

Triceps. 

Extensors    of     wrist 
and  fingers. 
.    Pronators. 


Tricejjs  (sixth  to  seventh 
cervical).  Tapping  elbow 
tendon  produces  exten- 
sion of  forearm. 

Posterior  wrist  (sixth  to 
eight  .cervical).  Tapping 
tendons  cau.*ies  extension 
of  hand. 


Outer  side  and  front  of 
forearm. 

Back  of  hand,  radial  distri- 
bution. 

•  Chiefly  musculo-cutaneous 
or  external  cutaneous,  in- 
ternal cutaneous.) 


Seventh 
Cervical. 


Triceps   (long  head). 
Extensors    of     wrist 

and  ringers. 
Pronators  of  wrist. 
Flexors  of  wrist. 
Subscapular. 
Pectoralis  (costal 

part ). 
Serratus  magnus. 
Latissimus  uursi. 
Teres  major. 


Anterior  wrist  (seventh  to 
eighth  cervical).  Tapping 
anterior  tendon  causes 
flexion  of  hand. 

Palmar  (seventh  cervical  to 
first  dorsal).  .Stroking 
palm  causes  closure  of 
fingers. 


Radial  distribution  in  the 
hand. 

Median  distribution  in  the 
palm,  thumb,  index,  and 
oiHvhalf  middle  finger. 

(Musculo-cutaneous  or  ex- 
ternal cutaneous,  internal 
cutaneous,  radial,  me- 
dian.) 


Eighth 
Cervical. 


First 
Dorsal.* 


Triceps  (long  head) Ulnar  area  of  hand,  back. 

Flexors  of  wrist  and    and  palm,  inner  1>order  of 

fingers.  forearm.       'Internal    cu- 

Intriusic     hand-mus-    taneous,  ulnar.) 

cles. 

Extensors  of  thumb Chiefly  inner  side  of  fore- 
Intrinsic     hand-mus- arm  and  arm  to  near  the 

clcs.  axilla. 

Thenar  and  hypothe- (Chiefly  internal  cutaneous 

iiai  muscles.'  and  nerve  of  Wrisberg  or 

lesser  internal  cutaneous.) 
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Segment. 

Sei'ond 
Dorsal. 


Secoud 

to 

Twelfth 

lK>nwl. 


MrsiLES.                           Kkflkx.  Skn.sation. 

(    Inner  side  of  ann  uear  aup 

'.  in  axilla. 

(    (Intercohto-hnnieral.) 


MnHcIc!*  of  back  and 

niNlonien. 
Kret'torfj*  spiiui*. 


K|iiKn><tric  (fourth  to  .-*<•%- 
(•nth  dorsal).  Tickling 
luaniniary  rcgiou  cauM^s 
n-tniction  of  the  vpixa.'*- 
triuni. 

AUloniinal  (M*vcnth  to 
I'lovonth  dor«aI).  Stn»k- 
in;;  side  of  alMlonien 
oausi's  n^traetion  «»f  ln»Ilv. 


.•^kin  of  fh«"«t  and  nMomeu, 
in  Imndn  running  around 
and  <lownwanl.  eorre- 
s|)onding  to  spinal  nerve>. 

rpiivr  gluteal  n'gion. 

(Iiitereo<«tnls  and  dorsal  ]>0!*- 
terior  nerves.) 


First 
Lum)»ar. 


So«»nd 
Luiulwr. 


Thlnl 
Lumbar. 


{ 


Ili(>-|»soas. 

Keetus. 

Sartorius. 


(.'n'niasteric  (fir>t   to    third  .^k in  over  groin  and  front  of 

lumbar).    Staking  inner  xTotum. 

thigh  causes  ret  met  ion  of  (Ilio-hy|M>gastrio,  ilio-ingui- 

testiele.  ual.  / 


Jli(»-p<mas.  Outi'r  side  of  thigh. 

Sartorius.  ((fenito-<>niral,  external  eu- 

(2uadrieei)8  feni<jri8 taneous. ) 


Quadrieefit  femorit. 
Anterior  part  of   bi- 

<X'ps. 

Inward     mtators    of 

thigh. 
AlKluctors  of  thigh. 


Patellar   (thinl    to    fourth  Front  of  thigh, 

lumbar),  ^^triking patellar  (Middl«>  cutaneous,  internal 

tendon  causi's    extension  cutantHius.Iong  saphenous, 

of  leg.  obturator.) 


Fourth 
Lumbar. 


AlMluetors  of  thigh. 
Adductors  of  thigh. 
Flexor*  of  knee. 
Tibialis  anticus. 
Peroneus  longus. 


(tlutcal  (fourth  to  fifth  luiu- 
l>an.  Stroking  buttm-k 
cause!>  dimpling  in  fold  of 
butt<K'k. 


Inner  side  of  thigh,  leg,  and 

f«M>t, 

(IntiTnal    cutanciuis,    long 
Naphen<ius,  obturator. ) 


Fifth 
Lambar. 


Outward    rotators   i>f 

thigh. 
Flexors  of  knee. 
Flexors  of  ankle. 
Pcronei. 
Kx tensors  of  t<»es. 


Achilles  tendon  (fifth  lum- 
bar to  first  sacral  I.  (.)vcr 
extension  cau.M*«*  rapid 
fiexi(»n  of  ankh',  called 
aukleK'lonus. 


Hack  and  outer  side  of  leg  ; 
sole,  dorsum  of  f«M>t. 

(Kxternal  |Mipliteal,  exter- 
nal saplKMUKis.  n)uscul<»- 
eutaneous,  plantar.) 


Segment.  1 


Flnt  and  sec- 
ond sacral. 


Ml'StLES. 

Flexors  of  ankle. 
Kxtensors  of  ankle. 
Ix>ng  flexor  of  toes. 
Intrinsic  foot-muscles 


Kkflkx.  Sensation. 

Plantar  (fifth  lumbar  to  si>c-  Hack  and  outer  side  of  leg  ; 

ond  sacml).  Tickling  sole  oole  ;  domuni  of  foi»t. 

of  f«M>i  causes  fb'xion  of  (Same  as  fifth  lunii)ar.) 
toes  and  retraction  of  let;. 


Third,  fourth 

and 
Fifth  sacral. 


f    (tluteun  muxiuius. 

,     Perini'al. 

Muscles  of  bladder, 
rectum  and  exter- 
nal genitals. 


Vesical  centers. 
Anal  centers. 


Itttck  of  thi>rh,  anus,  jntI- 
neuni,  external  genitals. 

(.Small  sciatic,  pudic,  in- 
ferior hemorrhoidal,  in- 
ferior pudendal.) 


Fiflh  lacral  and 
coccygeal. 


-!    Coccygeus  muscle. 


Skin  about    the   anus   and 

coccyx. 
(<.'«iccygeal.) 


Prognosis. — In  sj^inal  fracture  aet'ompaiiieil  by  paralysis  the  prog- 
nosis is  unfavorable.  Many  cases  die  from  spinal  meningitis  and  my- 
elitis and  fnim  the  exhaustion  of  bedsores  and  cy.stitis.  Cases  do  at 
times  recover,  l)ut  usually  with  con.siderable  disability  fmm  loss  of 
power  in  the  legs  and  imperfect  control  of  the  bladder  and  rectum. 
The  lower  the  seat  of  fracture  the  better  tiie  chance  of  recovery  l)oth 
as  to  life  and  to  function.  In  cases  which  finally  prove  fatal,  life  is 
the  more  prolongeil  as  the  site  of  fracture  des(*ends  the  s]Mnal  column. 
In  patients  who  finally  recover  more  or  less  completely,  sensation 
usually  returns  in  the  palsieil  region  before  motion. 
25 
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Treatment. — The  management  of  spinal  fracture  comprises  attempts 
at  reduction,  catheterizing  the  bladder,  preventing  the  occurrence  of  bed- 
sores and  treating  the  spinal  inflammation.  The  patient  should  be 
transported  and  turned  when  in  bed  with  great  care.  Especially  in 
cervical  fracture  is  this  caution  important,  for  there  unexpected  dis- 
placement from  movement  is  more  liable  to  happen.  Sudden  death 
from  pressure  upon  the  medulla  oblongata  or  cord  may  be  thus  induced. 
It  has  been  suggested  in  fracture  of  the  neck  to  keep  the  patient  lying 
on  his  back  with  his  head  supported  in  a  hollow  made  in  a  bag  of 
sand.  In  fracture  lower  down  gypsum  jackets  have  been  applied,  after 
suspending  the  patient  or  laying  him  in  a  horizontal  position  with  a 
table  under  the  hips  and  another  under  the  shoulders.  The  suspen- 
sion gives  an  opportunity  to  reduce  the  fragments  by  traction  and  di- 
rect pressure,  and  the  jacket  prevents  subsequent  displacement.  The 
jacket  is  best  made  by  soaking  at  one  time  several  sheets  of  gauze,  cut 
in  the  proper  shape,  in  a  paste  of  gypsum  and  water  and  applying 
these  layers  around  the  trunk. 

If  displacement  is  discoverable  and  paralysis  present,  reduction  of 
the  displaced  fragments  by  means  of  traction,  rotation  and  pressure 
is  justifiable.  Especially  is  this  so  because  of  the  frequent  impossi- 
bility of  diagnosticating  dislocation  from  fracture. 

The  urine  should  be  drawn  with  a  soft  rubber  catheter  three  times 
in  the  twenty  four  hours,  beginning  as  soon  as  retention  occurs,  which 
is  usually  at  once.  The  surgeon  must  look  to  this,  for  the  patient  will 
feel  no  pain  from  the  distended  bladder.  The  dribbling  that  takes 
place  from  overflow  when  the  bladder  is  distended  to  its  utmost  may 
deceive  the  nurse,  who  will  think  the  urine  is  being  passed  incon- 
tinently. This  incontinence  of  retention  calls  for  catheterization. 
Proper  and  early  use  of  the  catheter  delays  the  advent  of  cystitis. 
When  true  incontinence  occurs  the  catheter  is  no  longer  demanded. 
When  cystitis  has  supervened,  the  bladder  should  be  washed  out  daily 
or  every  other  day  with  warm  water  passed  through  a  rubber  catheter 
from  a  reservoir  held  a  foot  alx)ve  the  patient's  abdomen.  The  water 
may  be  medicated  as  is  detailed  in  the  section  on  Cystitis.  Spinal 
fracture  rarely  gives  rise  to  pericystitis,  pelvic  abscess  or  sloughing  of 
the  bladder  wall,  but  may  do  so. 

Bedsores  are  to  be  avoided  by  using  an  air  or  water  bed  and  keep- 
ing the  patient  clean.  Careful  turning  to  change  the  points  of  pres- 
sure is  often  essential.  A  cheap  water  bed  can  be  made  by  filling  a 
trough  with  water  and  tacking  a  rubl)er  blanket  over  the  top. 

Bromide  of  potassium,  cupping  and  ice  to  the  spine,  belladonna, 
ergot,  iodide  of  ]>otassium,  strychnia,  massage,  counter-irritation  and 
electricity  are  therapeutic  resources  to  be  employed. 

Sawing  or  cutting  away  the  arches  of  the  vertebrae,  called  laminec- 
tomy, for  the  puriK)se  of  removing  pressure  on  the  spinal  marrow  has 
been  attended  with  some  success  and  should  be  adopted  at  once  in  most 
cases.  To  a  gre^it  extent  the  want  of  success  is  owing  to  the  fact  that 
the  injurious  pressure  is  often  caused  by  the  displacement  of  the  verte- 
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bral  bodies,  which,  being  in  front,  are  not  easily  reached ;  and  to  the 
circumstance  that  operative  interference  is  delayed.  Reduction  by 
traction  applied  to  the  patient's  shoulders  and  legs  and  operative 
relief  of  spinal  cord  pressure  should  be  undertaken  immediately  after 
the  receipt  of  injury.  Perhaps  the  cord  may  at  times  suffer  pinching 
by  a  temporary  displacement  of  the  fragments  at  the  moment  of  acci- 
dent. In  such  cases  operation  would  be  of  no  service,  because  the 
bones  have  resumed  their  normal  relations.  Operation  is  always  justi- 
fiable, if  the  fracture  is  definitely  located  and  there  is  no  reason  to  sus- 
pect irrelicvable  displacement.  It  must  be  attempted  under  most 
rigid  asepsis  or  antisepsis. 

Fractures  of  the  Crajiium. 

Pathology. — Cranial  fractures  differ  from  those  of  other  regions  in 
not  being  subject  to  displacement  from  muscular  action  ;  in  requiring 
no  retentive  apparatus  to  maiutain  apposition  of  fragments  and  in 
having  no  tendency  to  non-union.  Their  importance  and  interest, 
moreover,  center,  not  in  the  damage  done  to  bone  but  in  the  asso- 
ciated injury  sustained  by  the  brain  and  its  membranes.  The  cere- 
bral injury  may  be  contusion  or  laceration  due  to  the  same  force  that 
broke  the  bone ;  or  it  may  be  inflammation  and  irritation  occurring 
secondarily  to  depression  and  splintering  of  the  bone  and  to  bacterial 
infection  through  the  fissures  in  the  bone,  or  to  overgrowth  of  callus 
at  the  time  of  repair. 

It  should  be  remembered  that  the  walls  of  the  cranium  consist  of 
two  tables,  separated  by  a  greater  or  less  amount  of  sotl  and  vascular 
cancellated  bony  structure  called  the  diploe.  The  inner  table  is  nearly 
always  more  extensively  broken  than  the  outer,  because  the  fracturing 
force,  as  a  rule,  is  supplied  from  without  inward.  The  greater  shat- 
tering of  the  inner  table  is  especially  marked  in  comminuted  fractures. 
The  thinnest  parts  of  the  cranial  wall  are  in  the  orbital,  ethmoid,  squa- 
mous and  inferior  occipital  regions.  The  frontjd  region  is  remarkable, 
after  the  age  of  infancy,  for  the  existence  in  it  of  large  cavities,  the 
frontal  sinuses,  between  the  two  tables  of  bone. 

Prognosis. — The  prognosis  in  cmnial  fracture  is  favorable,  provided 
the  brain  sustiiins  no  primary  or  secondary  damage.  Under  opposite 
conditions  death  oflen  occurs.  Epilepsy  and  insanity  sometimes  fol- 
low as  remote  results,  especially  in  fractures  during  childhood.  I^nion 
is  rather  slow  because  the  callus  is  furnished  bv  the  osseous  tissue 
rather  than  the  external  periosteum  and  dura  mater.  As  the  bony 
tissue  is  not  very  spongy  and  viiscular,  the  amount  of  callus  is  small ; 
hence  openings  left  by  removal  of  fragments  or  after  trephining  are 
usually  closed  principally  by  fibrous  tissue.  The  button  of  bone,  if 
kept  aseptic,  may  be  replaced.  It  will  usually  unite  with  the  sur- 
rounding bone  and  cause  bony  closure  of  the  opening.  The  fracture 
may  be  a  single  fissure  or  a  series  of  fissures  traversing  the  cranium 
for  a  great  distance,  even  running  across  several  sutures.     There  is  in 
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euch  cases  little  or  no  separation  or  displacement  of  the  edges.  Separa- 
tion of  the  sutures  is  sometimes  caused  by  head  injuries.  This  condi- 
tion is  practically  the  same  as  a  fracture.  Localized  violence,  if  suffi- 
cient to  cause  fracture,  gives  rise,  as  a  rule,  to  comminution  of  bone 
and  very  often  to  displacement,  usually  inwards.  A  few  csises  of  frac- 
ture of  the  inner  table  without  fracture 
of  the  outer  have  been  recorded.  The 
diagnosis  of  such  cases  during  life  must 
be  obscure,  unless  the  symptoms  of  brain 
disturbance  are  sufliciently  localized  to 
justify  trephining.  Fractures  of  the 
outer  table  without  breaking  the  inner 
may  be  produced  where  the  bone  is  thick, 
by  a  force  only  sufficient  to  drive  the 
fragment  into  the  soft  diploic  structure 
between  the  two  tables.  In  children  per- 
'  manent  depression  of  the  bone  without 
actual  fracture  may  oCcur  after  injury. 
This  is  identical  with  what  has  been 
described  as  bending  of  bones  and  as  green-stick  fracture.  It  is 
probable  that  some  osseous  fibers  at  least  are  torn, 

Symptoma. — Fractures  of  the  cranium,  whether  of  the  vault  or 
base,  show  no  special  rational  symptoms  that  may  not  arise  from  cere- 
bral contusion,  laceration  or  hemorrhage,  without  fracture.  Marked 
depression  of  the  frag- 
ments, however,  can  be 
perceived  through  an 
untorn  scalp  by  palpa- 
tion, as  can  the  area  of 
a  greatly  comminuted 
fracture  which  feels  soft 
and  is  easily  depressed 
by  the  finger  aud  per- 
haps shows  crepitus. 
Local  subcutaneous  em- 
physema in  the  mastoid 
region  is  diagnostic  of 
fracture  into  the  mas- 
toid cells.  A  translu-  i 
cent,  pulsatile  swelling 
of  the  scalp  is  indicative 
of  escape  of  corebro-spioal  fluid  from  the  ventricles  or  subarachnoid 
space,  aud  is  conclusive  evidence  of  solution  of  continuity  in  the 
cranial  wall.  It  is,  however,  a  rare  phenomenon.  Laceration  of  ar- 
teries may  give  rise  to  hii^  fluctuating  tumors  under  the  scalp  with- 
out any  bone  injury  ;  but  these  are  not  translucent,  nor  as  a  rule 
pulsatile.  Depressed  iracture  is  often  stimulated  by  the  swollen 
and  infiltrated  tissues  forming  a  hard  ridge  alongside  of  a  softened 
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and  1*1?^  tIevateJ  area  ot"  >«»lp.  To  ilio  :iuiV"i)"^  tiiii^T  ihi*  t"**!]- 
diriitD  at  timo?  tV«U  Kli'Utio:il  with  a  Ktlp^  of  luxio  at  tho  «ii)o  <.«f  a 
flepreirWil  Ira^ra^Dt.  It  must  al-^i  Iv  rwvllrt-iisl  that  ii>iict'Hiial 
deprfc-sii'iii  ami  im-ctilaritie?  t'mm  old  iiijurios,  jn'riiwiitis.  atul 
senile  i-hangie-  may  txisi,  \\'heii  a  woimd  is  pn-stutt  tlio  iliajri)i>sis 
is  rasy.  tor  tht-  tij-iin-  !q  (hf  1k>ho  i#  rtu-ily  r\\''nnii/»Hl  l>y  a  i^il  lim- 
<lat  to  die  Itlo-xl  staining  the  cnnk.  This  must  not  Ik-  coiitoiiiuKHl 
with  [he  jserratwl  lims  -ihown  by  tht'  •rn'at  jiiniiivs  ami  the  simm's 
around  occasiuDal  Womiiaii  Kmk-.  Ii'  the  oiiitT  lablt'  is  l>i»Wn  tho 
inner  one  $elduni  t~c:i|ii-T-  similar  U-$ion.  liraiii  tissiio,  •.vn'bn'-spiiuil 
flui<l  and  M'lod  (-soapiiii; 

from  the  interior  uf  tlie  ^'"■-  ^''-■ 

i^kult  may  ai<l  in  o~t:il>- 
lifhing  a  diagnoii>  m 
fracture.  <juitf  profuse 
vcnon$  bleeding,  inen'-.ti- 
ing  in  volimu-  iliiring  ex- 
piration, does  uiit  prove 
that  a  meningeiil  vessel 
or  sinus  has  been  turn, 
fur  it  may  eome  from  the 
vascular  diploic  Ixmc  tis- 
sue. Fraetures  of  the 
base  of  the  cranium  ran 
rarely  be  seen  or  telt 
by  the  sui^jeon's  finger. 
There  may  be  no  speeial  l!;j,"|lll!;."u'"i;'J,u^ln«II|"l"iri"Mi«T\'lili.-''\'u^ 
«gn  of  the   injur*-.     At 

times,  however,  the  esc:i|>e  of  brain  substantv,  tilood  or  Hni*l  from 
the  ear,  nose,  mouth  or  orbit,  or  the  oocurrentreot'par!ilysi.>i  of  some  of 
the  cranial  uer\'e^  may  serve  to  confirm  the  diagnosis. 

Bleeding  from  the  car,  nose  or  mouth  to  be  of  dt.ign<Kstie  value  nuist 
be  profuse  and  continuous  ;  since  limited  bleeding  oeeurs  fnun  damsige 
to  ^c  soft  iiarts  in  these  regions.  The  a]i{M-iiriinee  ofblmtd  at  the 
external  orifices  of  the  head  after  laceriition  of  an  intnieranial  sinus, 
arter\-  or  vein,  is  due  to  fnieture  of  the  boiiy  walls  of  tluw  cavities 
and  rupture  of  the  mneons  membrane.  In  esejiiie  of  bliHMl  fiMui  the 
ear  the  drum  membrane  is  usually  niplured.  Sometimes,  when  the 
petrous  iK>rtiou  of  the  lem|«iral  bone  is  broken  imil  the  dnim  mem- 
brane nrrt  injunnl,  the  blooil  pusses  Tnti>  the  |jh:irynx  by  way  of  the 
Eustachiim  tntK-,  to  eseajic  by  the  inoutli  or  nose  or  to  be  swallowiil 
and  subiKtiuently  vomited.  Marked  extravasation  of  blood  under  the 
conjunctiva  covering  the  eyeball,  esjH'i'ially  if  it  oi-enr  a  day  or  more 
after  the  head  injury  and  if  it  d<K's  not  n|i]H'ar  in  the  eyelids  till  some 
hours  later,  is  very  sufr^cslive  of  fi-aetnre  of  the  orbital  plate  ol'  ihe 
frontal  or  sphenoid  Iroue.  IHi-ect  external  injury  to  the  eyeball  aiii! 
violent  vomiting  or  coughing  may,  however,  give  rise  to  snlieniijnneiival 
ecchymosis.     So,  also,  may  fraetni-e  ol'  the  malar  or  upjier  maxillary 
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bone.  Signs  of  orbital  aneurism,  such  as  protrusion  of  the  eyeball, 
pulsation  and  murmur,  su^jest  the  occurrence  of  damage  to  the  inter- 
nal carotid  artery  or  the  cavernous  sinus  and  make  fracture  of  the 
cranial  base  probable.  The  late  occurrence,  after  injury,  of  ecehymotic 
spots  in  the  .suboccipital  region  or  below  the  mastoid  process  tends  to 
confirm  the  diagnosis  of  basal  fracture. 

Discharge  from  the  ear  of  an  abundant,  colorless,  watery  fluid,  with 
little  accompanying  hemorrhage,  especially  if  it  occurs  promptly  after 
receipt  of  injury  and  if  the  flow  is  modified  by  the  position  of  the  head 
and    by    coughing,    is 
^"^-  "'■'■  characteristic    of   frac- 

ture of  the  petrous  bone 
and  laceration  of  the 
tympanic  membrane. 
It  is  cerebro-spinal  fluid 
which  will  be  found 
highly  saline  and  almost 
destitute  of  albumin. 
The  escape  of  watery 
liquid  from  the  ear 
under  other  circumstan- 
ces is  of  limited  diag- 
nostic value.  It  may 
be  the  liquid  of  Cotun- 
nius  from  the  internal 
ear  or  blood  serum 
escaping  from  a  clot 
in  the  aural  passages. 
Cerebro-spinal  fluid,  in 
rare  instances,  may  es- 
cape from  the  nose  or 
mouth,  because  of  frac- 

_  _ __ _,    ^ ture  of  the  spheno-eth- 

moidal  portion  of  the 
base  or  of  petrous  fracture  without  rupture  of  the  tympanic  membrane. 
In  the  latter  event  the  intact  membrane  prevents  escape  from  the  audi- 
tory meatus  and  the  fluid  passes  into  the  pharynx  by  the  Eustachian 
tube.  Escape  of  cerebro-spinal  fluid  or  abundant  hemorrhage  in  basal 
fractures  is  an  evidence  of  serious,  but  not  necessarily  fatal,  injurs'. 

Paralysis  of  a  cranial  nerve  occurring  immediately  after  the  receipt 
of  a  head  injury  may  be  due  to  laceration  of  the  brain  near  the  origin 
of  the  nerve  or  to  liemorrhage  within  the  nerve  sheath.  It  is  very  sug- 
gestive, however,  of  fracture  of  the  base  with  synchronous  rupture, 
contusion  or  compression  of  the  nerve  trunk.  The  pressure  may 
arise  fnim  the  existence  of  displaced  bone  or  a  large  clot.  The  nerves 
most  frequently  subjected  to  such  conditions  in  basal  fracture  are  the 
facial,  auditory,  optic  and  olfactory. 

Treatment. — Death  from  the  asMciated  or  induced  brain  lesion  is 
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common  in  fractures  of  the  cranium,  but  the  mortality  has  recently  been 
greatly  decreased  by  early  and  more  frequent  antiseptic  operations. 
Elevation  and  removal  of  bone  with  extraction  of  splinters  of  the  inner 
table^  removal  of  large  clots,  and  incision  even  of  the  dura  mater  would 
avail  nothing  in  cases  where  there  has  been  serious  contusion  or  lacera- 
tion of  the  interior  of  the  brain  substance ;  but  many  cases  have  un- 
doubtedly died  because  peripheral  lesions  immediately  adjacent  to  the 
site  of  fracture  were  untreated  by  mechanical  means  until  the  patho- 
logical process  had  advanced  too  far  to  be  remediable.  Fractures  of 
the  base  are  amenable  to  but  little  operative  treatment,  except  that  the 
nasal  cavities  and  ears  should  be  made  aseptic  and  plugged  with  gauze 
impregnated  with  carbolic  acid  or  iodoform.  The  general  treatment 
is  identical  with  that  proper  in  fractures  of  the  vault,  as  is  the  opera- 
tive treatment  when  the  lesion  is  acces.sible. 

The  shock  following  head  injuries  is  to  be  met  by  recumbency  and 
the  measures  spoken  of  in  the  secticm  discussing  Contusion  and  Lacera- 
ticm  of  the  Brain.  Care  must  be  taken  not  to  continue  a  stimulat- 
ing line  of  treatment  after  reaction  has  fairly  begun,  because  the  danger 
in  these  cases  pertains  to  encephalitis,  which  is  a  possible  sequence  of 
the  injury.  As  soon  as  the  condition  of  shock  will  ])ermit,  therefore, 
elevation  of  the  head,  cold  to  the  scalp,  low  diet,  perfect  quiet,  purga- 
tives and  bromide  of  iMjtassium  (oij  to  oiv  in  twenty-four  hours) 
should  be  insisted  upon.  ^Ucoholic  stimulants  should  not  be  given 
unless  the  primary  shock  is  profound,  and  then  should  he  speedily 
discontinued.  Shaving  the  entire  scalp  is  a  wise  measure,  since 
it  permits  more  accurate  examination  for  scalp  wounds  and  cranial 
depressions,  and,  in  addition,  rendei's  the  application  of  cold  to  the 
head  more  effective.  A  rubber  bag  or  bladder  filled  with  cracked 
ice,  a  coiled  tube  with  cold  water  circulating  in  it  or  cloths  wet  with 
ice  water  are  easy  methods  of  applying  cold  to  the  s<*alp.  If  ice  is 
used,  a  degree  of  cold  sufficient  to  freeze  the  skin  might  be  obtained 
in  careless  hands.  Iletention  of  urine  often  occurs  and  requires  the 
use  of  the  catheter.  Genend  bloodletting  or  cupping  at  the  back  of 
the  neck  may  be  necessary  in  the  stage  of  inflammation. 

In  many  instances  the  uncertainty  as  to  the  cranial  lesion  is  more 
dangerous  to  the  patient's  life  or  future  health  than  the  conversion 
of  a  closed  into  an  o\yc\\  fracture  or  the  exposure  of  the  encephalon  by 
perforation  of  its  bony  wall.  Improved  methods  of  wound  treatment 
have  greatly  lessened  the  risk  from  such  operative  procedures,  but 
encephalitis  is  as  fatal  as  ever.  The  symptoms  denominated  com- 
pression of  the  brain  are  probably  the  evidences  of  encephalic  in- 
flammation rather  than  of  brain  eompnvssion.  As  this  inflammation  is 
frequently  due  to  injury  from  spicules  of  the  inner  table  of  the  Ixme,  to 
irritation  from  intracranial  blecKling  or  to  septic  infection,  it  is  prefer- 
able to  eliminate  by  operation  the  possibility  of  this  inflammation 
being  due  to  load  (*auscs  under  the  seat  of  fmeture. 

In  punctured  fracjtures  immediate  trephining,  to  remove  the  de- 
pressed   and  splintered  bone,  to  sterilize  the  wound  and  thus  to  avert 
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encephalitis,  is  advised  by  all  authorities.  This  should  be  the  line  of 
treatment,  even  when  no  cerebral  symptoms  have  developed.  Punc- 
tured fractures  are  those  open  fractures  wnth  accentuated  depression 
that  result  from  blows  inflicted  by  the  corner  of  a  brick,  the  point  of 
a  spike  or  any  very  localized  force  that  produces  a  puncture  of  the 
cranial  wall  with  extensive  splintering  and  driving  in  of  the  inner 
table.  Gunshot  fractures  of  the  cranium  are  to  be  treated  as  punc- 
tured fractures. 

The  following  tabulated  statement  gives  my  views  concerning  the 
proper  treatment  of  cranial  fractures.  It  is  more  heroic  than  that 
sometimes  taught,  but  it  has  been  written  only  after  careful  consider- 
ation of  the  reasoning  of  those  who  hold  the  opposite  opinion  to  my 
own.  Ever}^  case  must  be  individually  studied,  and  the  patient's 
chances  of  death,  of  return  to  perfect  health  and  of  life  ^vith  subse- 
quent epilepsy  or  insanity  carefully  weighed ;  but  for  a  working  rule 
to  guide  the  student  and  practitioner,  experience  will  show  the  indica- 
tions given  in  the  table  to  be  correct.  Trephining,  proi)erly  per- 
formed, is  in  itself  so  free  of  danger  that  in  a  doubtful  case  the  patient 
had  better  be  trephined  than  allowed  to  run  the  risk  of  death,  epilepsy 
or  insanitv. 

Syllabus  of  Treatment  of  Cranial  Fractures. 


Closed  fissured  frac- 
tures. 


''  1. 
2. 

3. 

4. 


Closed  coinniinuted 
fractures. 


0i>eu   fissured   frac- 
tures. 


Open     coinniinuted 
fractures. 


Puuctured  and  ^fun- 
shot  fractures. 


Without  evident  depression.  Without  brain  symptoms.  No  operation. 

*'  Incise  scalp  and  tre- 
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In  ail  cases. 


ably  trephine. 
Incise  scalp  and  tre- 
phine. 

Incise  scalp  and  prob- 
ably trephine. 

Incise  scalp  and  tre- 
phine. 

Incise  scalp  and  tre- 
phine. 

Incise  scalp  and  tre- 
phine. 

No     operation,    and 

treat  wound. 
Trephine. 
Trephine. 
Trephine. 

Probably  trephine. 
Trephine. 
Trephine. 
Trephine. 

Trephine. 


Operation,  when  decided  upon,  should  be  performed  at  once  or 
certjiinlv  not  delayed  more  than  a  few  hours.  All  cases,  whether 
trephined  or  not,  should  be  treated  as  cases  of  incipient  encephalitis. 

When  careful  study  of  the  paralytic  and  otlier  symptoms  accom- 
panying head  injuries  localizes  the  cerebral  lesion  near  the  seat  of  con- 
tusion of  the  scalp,  incision  is  to  be  resort<?d  to  promptly,  even  if  there 
is  only  a  j^uspected  fracture.  If  no  fracture  is  found  trephining  should, 
as  a  rule,  be  performed,  because  it  is  probable  that  a  hemorrhage  has 
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occurred  cither  between  the  bone  and  dura  mater  or  under  the  dura 
mater.  Trephining  will  permit  the  surgeon  to  remove  this  source  of 
trouble,  if  outside  the  dura  mater ;  if  absence  of  pulsation  or  change  in 
color  of  the  dura  mater  is  observed,  he  should  incise  that  membrane  in 
the  expectation  of  finding  a  clot  beneath  it. 

The  study  of  cerebral  localization  should  be  cultivated  by  all  sur- 
geons, for  many  cases  of  head  injury  w-ould  be  treated  much  more  suc- 
cessfully than  is  usually  the  case,  if  the  neurologist  and  surgeon  em- 
ployed their  skill  in  combination.  The  symptoms  and  cranial  lines 
by  which  neurologists  locate  brain  lesions  have  l>een  referred  to  in  the 
section  on  Encephalitis,  which  should  be  read  in  this  connection.  In- 
cision of  the  dura  mater,  aspiration  of  the  brain  substance  and  the 
excision  of  brain  tumors  will  become  less  unusual  when  all  sur- 
geons are  familiar  w^ith  the  principles  of  cerebral  localization.^  In 
fracture  of  the  cranium  trephining  is  sometimes  demanded  by  the 
paralytic  and  other  symptoms  localizing  the  lesion  under  the  seat  of 
fracture,  when  the  amount  of  damage  seen  in  the  skull  would  lead  one 
to  abstain  from  operation.  Hence  cognizance  of  the  significance  of 
local  palsies  and  s])asms  is  demanded  of  the  skilled  surgeon. 

Trephining. — The  term  trephining  is  employed  to  designate  oper- 
ative perforation  of  the  cranium,  whether  done  by  means  of  a  trephine, 
hammer  and  chisel,  surgical  engine  or  ribbon  saw\  After  the  initial 
perforation  is  made,  the  o[)ening  may  be  enlarged  by  gnawing  forceps, 
saw  or  chisel.  Osteoplastic  resection,  by  which  a  trap  door  of  soft 
tissues  and  bone  is  raised  and  then  restored  to  its  original  position 
after  the  intracranial  manipulation  is  concluded,  gives  a  good  expo- 
sure and  a  satisfactorv  reconstruction  of  the  cranial  wall. 

Fig.  164. 


Hopkins's  gnawing  forceps. 

Since  the  usual  object  in  cases  of  fracture  is  to  get  an  opening 
through  which  to  insert  an  elevator  to  j)rv  up  the  depressed  frag- 
ments, a  small  trephine  should  be  em])loyed.  One  not  over  three- 
eighths  of  an  inch  in  outside  diameter  at  the  cutting  edge  is  large 
enough.  In  operations  for  removing  brain  tumors  a  trephine  of  one 
and  a  half  to  two  inches  in  diameter  may  be  used.  After  the  induc- 
tion of  aniesthesia,  the  incision  in  the  scalp  should  be  made  of  a 
horseshoe  shape,  with  its  convexity  downward  when  the  patient  is 
recumbent,  so  that  during  the  after-treatment  the  drainage  may  be 

*8ee  Operative  Surpcrv  of  the  Unman  I^rain,  bv  Jolin  B.  Roborts.  P.  lUakiston, 
Son  &  Co.,  I880. 
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free.  If  a  wound  previously  exists  it  may  be  enlarged.  The  knife 
should  divide  the  sat\p  and  periosteum  at  the  same  time  in  order  that 
all  the  soft  structures  may  be  raised  in  one  layer.  If  any  periosteum 
remains  attached  at  the  seat  of  operation,  it  should  be  pushed  back  witli 
the  knife  handle.  In  trephining  for  epilepsy,  cerebral  abscess  or  tumor 
the  periosteum  need  not  be  removed  except  at  the  point  where  the 
crown  of  the  trephine  is  applied.  Indeed  a  circular  incision  in  it  the 
size  of  the  disk  to  be  removed  is  all  that  is  needeil.  When  the  aseptic 
button  of  bone  is  to  be  replaced  in  the  gap,  the  periosteum  upon  its 
upper  surface  may  be  utilized  for  holding  sutures  passed  through  it 
and  then  through  the  periosteum  at  the  margin  of  the  opening. 


In  fractures  the  trephine  crown  must  be  placed  on  solid  and  unde- 
pressed bone  with  about  one  third  of  the  crown  overlapping  the  por- 
tion to  be  elevated.  If  the  latter  precaution  is  not  observed,  a 
bridge  of  solid  bone  will  be  loft,  which  will  prevent  the  application  of 
the  elevating  lever.  Elevation  and  extraction  are  often  facilitated  by 
removing  a  disk  at  the  least  depressed  edge  of  the  depressed  fragment. 
The  trephine  should  be  semi-rotated  from  left  to  right  and  right  to 
left,  with  moderate  pressure  against  the  bone.  As  soon  as  the  groove 
is  made  sufficiently  deep  to  maintain  the  cutting  edge  in  position,  the 
center  pin  is  retracted  or  the  center  pin  disk  removed  lest  it  should 
perforate  the  inner  table  and  membranes.  The  trephine  is  then  reap- 
plied and  the  groo\e  cautiously  dcepenetl.  After  a  few  more  half- 
turns  have  been  niadu  tJie  trephine  is  removed,  and  the  depth  of  the 
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groove  ascertained  by  carrying  along  it  the  end  of  a  probe  or  pin.  If 
the  skull  is  of  uneven  thickness,  jis  shown  by  the  cranial  wall  being 
completely  divided  in  one  segment  of  the  circle  and  not  in  the  re- 
mainder, the  trephine  must  be  tilted  toward  the  uncut  side  and  cau- 
tiously rotated.  Very  soon  the  disk  is  cut  loose  and  is  tolxj  picked  or 
tilted  out  with  forceps.  The  point  of  an  elevator  is  then  pushed  under 
the  depressed  fragment,  and  used  as  a  lever  to  raise  the  bone  into  place. 
Loose  pieces  and  spicules  of  bone  are  removed  by  the  elevator  or  for- 
ceps ;  but  care  must  ha  observed  not  to  twist  during  extraction  a  large 
and  interlocked  fragment  so  as  to  lacenite  the  dura  mater.  It  is  bet- 
ter to  saw  away  the  ledge  or  iK)int  of  bone  interfering,  or  even  to 
make  a  second  trephine  hole.  There  is  usually  in  comminuted  frac- 
tures one  piece  that  acts  as  a  keystone ;  when  this  is  removed  or  ele- 
vated, the  other  fragments  are  readily  managed.  The  Hey's  saw  and 
gnawing  forceps  do  good  service  in  cutting  away  corners  of  bone. 
Spicules  driven  into  the  membranes  or  brain  should  be  search(id  for 
with  the  finger  and  at  once  removed.  Finally,  all  sharp  edges  of 
bone  should  be  trimmed  away,  the  wound  washed  with  sublimate  so- 
lution, a  drain  of  catgut  or  rubber  tul^e  inserted,  the  scalp  flaps  su- 
tured in  position  and  the  gauze  dressing  applied.  The  bone  wound 
closes  usually  by  fibrous  tissue  ;  the  scalp  wound  lieals  as  do  other 
wounds  of  the  soft  parts.  It  is  common  now  to  replace  all  or  some 
of  the  fragments  of  bone,  in  order  that  they  may  aid  in  closing  the 
gap  in  the  skull,  by  forming  osstK)us  tissue  and  inducing  ossitic  deposi- 
tion in  the  granulation  tissue.  To  accomplish  this  successfully,  it  is 
necessary  that  the  fragments  taken  out  be  thoroughly  cleaneil  in  an 
antiseptic  solution,  of  a  temjKjrature  of  about  105°  F.,  and  then  kept 
warm  in  a  similar  antiseptic  lotion,  or  l>etween  warm  aseptic  cloths 
until  the  moment  before  the  flaps  are  to  be  sutured.  The  lx)ny  frag- 
ments are  then  laid  loosely  upon  the  dura  mater  and  covered  by  the 
scalp  tissues.  This  procedure  is  most  successful  in  exploratory  opera- 
tions, because  then  there  is  less  probability  of  the  grafts  being  septic. 

Occasionally  gold  foil,  rubl)er  tissue  and  other  foreign  substances 
have  been  sterilized  and  laid  u])on  the  dura  mater  before  closing  the 
wound.  This  step  has  for  its  object  the  prevention  of  adhesions  be- 
tween the  dura  and  scar  tissue  in  the  opening  in  tlie  cranium.  Some 
success  has  seemed  to  attend  these  methods.  Thev  have  not  been 
generally  employed. 

Incision  of  the  dura  mater,  hy])odermic  puncture  of  the  brain  or 
even  incision  of  abscess  in  the  brain  does  not  alter  the  method  of  pro- 
cedure, so  far  as  the  preliminary  trephining  and  after-dressing  are 
concerned.  The  dura  should,  however,  Ik*  sutured  with  catgut  if 
large  incisions  have  been  made  in  it.  The  bone  grafts  can  then  be 
laid  upon  it ;  but  provision  should  be  made  for  removal  of  serous 
exudations  and  blood  by  drainage.  The  drainage  tube  or  threads  may 
be  removed  in  thirty  six  hours,  if  the  wound  is  iiseptic. 

If  it  is  possible  to  avoid  doing  so,  the  trephine  opening  should  never 
be  made  over  the  superior  longitudinal  sinus,  the  lateral  sinus,  the  tor- 
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cular  Herophili  or  the  middle  meningeal  artery  where  it  grooves  the 
anterior  inferior  angle  of  the  parietal  bone.  Hemorrhage  from  wound- 
ing these  structures  may  prove  very  serious. 

The  removal  of  comminuted  bone,  however,  may  lay  open  these 
vessels.  Bleeding  from  the  artery  may  be  arrested  by  ligation,  by 
forcing  a  piece  of  wood  into  the  bony  canal,  if  there  is  one,  by  seiz- 
ing the  vessel  and  the  bone  in  a  pair  of  spring  forceps,  which  can  be 
left  in  position  for  several  hours,  or  by  crushing  the  edge  of  the  bone 
and  the  contained  vessel  with  strong  forceps.  Hemorrhage  from  the 
venous  sinuses  may  at  times  be  controlled  by  forcing  a  little  pad  of 
absorbent  gauze  or  six)nge  l>etween  the  vessel  and  the  overlying  solid 
bone.  Ligatures  or  a  suture  carried  around  the  bleeding  vessel  by 
means  of  a  needle  should  be  tried  when  the  hemorrhage  persists. 
Trephining  over  the  sinus,  at  a  point  a  little  distance  from  the  wound, 
might  be  required  to  enable  the  surgeon  to  apply  such  a  suture  ;  but 
this  event  must  be  exceedingly  rare.  Hemostatic  forceps  may  be  left 
in  the  wound  until  the  first  dressing  is  changed.  In  trephining  over  the 
air-cells  in  the  frontal  bone,  called  the  frontal  sinuses,  a  large  trephine 
should  be  used  to  perforate  the  outer  table  and  a  smaller  one  to  bore 
through  the  inner. 

Fractures  of  the  Bones  of  the  Face. 

Fractures  of  the  facial  bones  are  usually  the  result  of  great  direct 
violence ;  hence  several  of  the  bony  compcments  of  the  face  may  be 
broken  by  the  same  injury.  Owing  to  the  great  vascularity  of  the 
parts,  union  takes  place  quickly  and  with  the  formation  of  but  little 
callus.  It  is  improper  to  remove  splinters  of  bone  which  seem  to  have 
but  slight  attachment,  for  necrosis  of  such  pieces  is  uncommon. 

Fracture  of  the  Nasal  Bones  and  Cartilages. 

Injuries  of  the  nose  prcKlucing  fracture  may  involve,  in  addition  to 
the  nasal  bones,  the  nasal  processes  of  the  superior  maxilla,  the  frontal 
spine  and  the  perpendicular  plate  of  the  ethmoid  u]X)n  which  the  nasal 
bones  are  sup|X)rted.  The  (•artilaginous  septum  is  often  bent  or  broken, 
and  the  lateral  cartilages  may  sustain  similar  lesions  or  be  torn  loose 
from  the  lower  end  of  the  nasal  bones.  The  vomer  likewise  may  be 
broken.  It  is  said  that  fracture  of  the  cribriform  plate  of  the  ethmoid 
may  accomj^any  fracture  of  the  nasal  lx>nes.  In  young  children  the 
arch  made  by  the  juncture  of  the  two  nasal  bones,  may,  it  is  siiid,  be 
flattened  from  the  suture  opening  on  the  posterior  as])ect. 

Fractures  of  the  nose  are  often  comminuted  and  attended  with  much 
swelling.  The  swelling,  which  rapidly  appears,  is  liable  to  conceal  the 
displacement,  interfere  with  accurate  diagnosis  and  obstruct  nasal  respi- 
ration. Congenital  deviations  of  the  septum  may  dei^eive  the  surgeon. 
Emphysema  of  the  face  may  occur  from  air  esca])ing  into  the  subcu- 
taneous cellular  tissue  during  efforts  at  blowing  the  nose  soon  after  the 
injury.  This  symptom  needs  no  treatment.  Caries  and  necrosis  are 
rather  unusual,  but  may  occur.     Union  generally  takes  place  rapidly 
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and  is  complete  within  two  or  three  weeks.  If  the  fracture  extends 
into  the  nasjd  pnK^esses  of  the  sujx?rior  maxilla,  the  lachrvmal  duct  may 
become  occluded  by  the  displacement  or  by  callus. 

The  risk  of  permanent  disfigurement  is  so  great  and  imion  occurs  so 
S(Hm  that  careful  examinatitm  and  replacement  should  be  instituted 
promptly,  and,  if  necessary,  under  an  amesthetic.  If  the  nasid  Ixmes 
are  depressed,  a  narrow  and  rigid  instrimient,  such  as  a  gn>oved  di- 
rector, passed  into  the  nostril  will  probably  enable  the  surgeon  to  ele- 
vate the  fragment.  When  there  is  a  tendency  for  the  depn\*^sion  to 
recur,  a  steel  pin  or  needle  may  l>e  thrust  thn>ugh  the  nose  from  right 
to  left  underneath  the  broken  bone.  The  pin 
should  remain  in  position  for  about  five  days.  F^^^--   l'^^>- 

When  a  tendency  to  displacement  of  the  cartila- 
ginous jjortion  of  the  nose  is  present,  the  proper 
conformation  should  be  maintained  bv  transfix- 
ing  the  cartilages  with  pins,  and,  by  a  sort  of 
leverage  action,  pinning  them  in  place.  I 
have  found  this  method  effectual,  after  incising 
the  deformed  ciirtilage  in  cases  of  nasal  deform- 
ity from  fractures  rec^dved  many  vears  previous 

to  oi>enition.^  Plugs  and  canJlas  in  the  nos-  '^"*'*"''%L"uu:J>tum/*""'°^ 
trils  are  uncomfortable,  unnecessiiry  and  often 

inefficient.  Patients  should  be  cautioned  agjiinst  violently  blowing  the 
nase  or  snuilling,  for  displacement  may  thus  lyo  caused. 

If  profuse  hemorrhage  occurs,  the  nostril  on  the  bleeding  side  should 
be  plugged.  To  the  end  of  a  strong  string,  about  eight  inche^s  long,  a 
disk  of  moistened  sjwnge,  about  three  fourths  of  an  inch  in  diameter 
and  three  eighths  of  an  inch  in  thickness,  is  firmly  tied.  This  sponge 
is  oiled,  and,  by  forceps,  pushed  into  the  nostril  and  along  its  floor  till 
it  reaches  the  posterior  nares.  Upon  the  string  hanging  from  the 
anterior  nostril  four  or  five  similar  disks  of  sponge  are  strung  like 
beads  and  consecutivelv  crowded  into  the  nose  until  the  cavitv  is 
filled.  Aft«r  the  lapse  of  twenty  four  hours  the  disks  are  removed  one 
by  one. 

Fractures  of  the  Malar  Bone  and  Zygoma. 

These  rare  injuries  are  readily  recognized  by  the  deformity  and  the 
irregular  outline,  which  can  be  felt  by  the  fingers.  If  fracture  of  the 
malar  bone  extends  into  the  floor  of  the  orbit,  the  superior  maxillary 
nerve  may  be  injured,  subconjunctival  ecchymosis  api)ear  or  pro- 
trusion of  the  eyeball  from  intra-orbital  hemorrhage  take  place.  In 
fracture  of  the  zygomatic  arch  the  mouth  may  not  open  freely,  because 
the  displaced  fragments  obstruct  the  movement  of  the  coronoid  process 
of  the  lower  jaw.  Pain  and  swelling  sometimes  stimulate  or  increase 
this  disability. 

The  treatment  consists  in  replacement  by  pressure  of  the  fingers 
upon  the  cheek  or  within  the  mouth.     If  necessary,  an  incision  may 

>  See  Cure  of  Crooked  and  otherwise  Deformed  Nosch,  by  John  B.  Robert«,  Phila.,  1881). 
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be  made   for  the  introduction  of  a  lever  under  the  displaced   bone, 
which  i«  easily  pried  into  place. 

Fractures  of  the  Superior  Maxillary  Bone. 
The  alveolar,  nasal  and  other  processes  of  the  upper  jaw  bone  are 
the  parts  that  most  frequently  sustain  fracture.  Even  these  injuries 
are  uncommon,  except  fracture  of  the  alveolar  process  during  the  ex- 
traction of  teeth.  The  lachrymal  canal,  the  orbit  and  the  superior 
maxillary  nerve  may  be  involved  in  the  injury,  with  results  similar  to 
those  described  above  under  nasal  and  malar  fractures.  Union  occurs 
in  three  or  four  weeks.  Separation  of  the  suture  between  the  two 
sui>erior  maxillurics  has  been  observed. 

Examination  of  the  surface  of  the  face  and  of  the  interior  of  the 
mouth  will  disclose  the  nature  of  the  lesion.  In  treating  such  frac- 
tures loose  teeth  should  be  left  in  place,  for  they  frequently  become 
firmly  fixed  again.  Apposition  can  sometimes  be  maintained  by  keep- 
ing the  teeth  of  the  lower  jaw  firmly  closed  against  those  of  the  up[)er 
by  means  of  Itirton's  bandage  or  a  band  of  adhesive  plaster  passed 
under  the  chin  with  its  ends  crossed  at 
Fill-  107.  the  top  of  the  forehead.     Wiring  the  teeth 

adjoining  the  Hue  of  fracture  is  sometimes 
a  good  means  of  preventing  motion. 

The  inter-dental  splint,  which  is  a 
mould  of  gutta  peroha  or  similar  plastic 
material  made  to  fit  the  grinding  surface 
of  the  teeth  of  both  jaws,  will  in  most 
instances  act  sufficiently.  It  is  placed  in 
position,  and  the  mouth  kept  shut  by 
bandaging  or  adhesive  plaster.  Cork 
cut  to  fit  the  teeth  in  the  same  manner 
"^"olwniog  f"f"mi^'"iiug'rMd*"''  "''11  answer  a  good  purjwse  if  no  dentist 
is  at  hand  to  make  the  mure  complicated 
apparatus.  During  the  three  weeks  that  closure  of  the  mouth  is  en- 
forced, liquid  food  is  introduced  through  the  crevices  between  the 
teeth  or  by  a  tube  passed  between  the  alveolar  arch  and  cheek  as 
far  back  as  the  last  molar.  Inter-dental  splints  may  be  made  thick 
enough  to  have  u  (lerforation  for  this  purpose. 

Fracture  of  the  Inferior  Maxillary  Bone. 
Pathology. — The  mandible  is  more  frequently  broken  than  any  other 
bone  of  the  i'ace.  The  scat  of  fracture  is  generally  toward  the  anterior 
part  of  the  body  of  the  bone.  Fracture  of  the  ramus  is  comparatively 
rare,  and  fracture  of  the  condyle  and  coronoid  process  even  more  unusual. 
Thebodyofthelxtne  is  .said  to  be  weaker  and  more  easily  broken  near  the 
root  of  the  canine  tooth  and  the  mental  foramen  than  elsewhere.  Loss 
of  teeth  and  consequent  atrophy  of  the  alveolar  process  may  reduce 
the  normal  strength  of  the  bone  in  other  situations  and  be  the  predis- 
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posing  cause  of  fracture.  The  most  frequent  scat  of  fracture,  accord- 
ing to  Gurlt's  statistics,  is  near  the  middle  line  in  front.  These  state- 
ments exclude  from  consideration  mere  splintering  of  the  alveolar 
proceee  often  produced  by  pulling  teeth  and  by  other  causes.  Double 
fracture  of  the  lower  jaw  is  not  uncommon. 

AVhen  the  body  of  the  bone  is  broken  the 
fracture  often  communicates  with  the  mouth  ^  ^'*'-  ^ 
through  a  tear  of  the  gum.  The  fracture  be- 
comes in  such  cases,  therefore,  an  open  one, 
and  is  accompanied  by  suppuration  because  it 
cannot  be  kept  aseptic.  Suppuration  is  usually 
not  ver)'  great,  for  drainage  is  free.  The 
close  attachment  of  the  fibrons  tissue  of  the 
gum  to  the  alveolus  is  a  sufHcient  explanation 
of  this  frequent  complication.  The  inferior 
dental  ner\'e  may  be  torn  or  bruised  when  its 
canal  is  involved  in  the  fracture.     Anesthesia 

of  the  corresiwnding  half  of  the  lower  lip  and  ^""""=  "'  ["^Z''*"  '*'"'"' 
chin  is  the  result  of  this  nen-e  lesion. 

Symptoms. — The  dispiai-ement  and  unnatural  mobility  in  fracture 
of  the  body  are  easily  detected,  but  the  surgeon  must  bear  in  mind  the 
possibility  of  malpositions  of  the  teeth  from  irregular  development  and 
irruption.  In  single  fracture  of  the  body  away  from  the  median  line, 
the  anterior  fragment  is  apt  to  be  displaced  inward  toward  the  mouth. 
In  double  or  bilateral  fracture  of  the  lx)dy,  the  middle  or  chin  portion 
may  be  drawn  downivard  by  muscular  action.  The  displacement  in 
fracture  of  the  ramus  may  be  moat  easily  recognized  by  the  finger  in 
the  mouth. 

Pain,  often  increased  by  motion  or  dqflutition,  and  excessive  secre- 
tion from  the  mouth  are  observed  in  fracture  of  the  lower  jaw.  J'er- 
haps  tiie  increase  of  saliva  and  mucus  is  largely  npiKirent,  the  excess 
observed  being  really  due  to  a  want  of  proper  control  of  these  fluids 
within  the  mouth.  Fetor  from  doconiposing  food,  pus  and  other  se- 
cretions is  often  marked.  Abscesses  alwut  necrosed  pieces  of  Irone, 
fistulous  tracts  and  ulceration  of  the  mucous  membrane  may  add  to 
the  discomfort  of  the  patient,  who  perhaps  Iwcomes  greatly  debilitated 
by  swallowing  foul  secretions  and  Iwiug  deprived  of  a  fullv  nutritious 
diet. 

Union  of  ordinary  fracture  of  the  jaw  takes  phwi'  in  alH)Ut  five 
weeks.  The  prognosis,  even  in  bad  cascis,  is  ultimately  gi«)d,  Kven 
if  teeth  are  lost  the  solid  union  which  occurs  gives  a  good  basis  for  the 
adaptation  of  artificial  teeth. 

Treatment. — Rcdu<'tion  of  the  fracture  by  pressure  of  the  fingers  on 
the  teeth  is  usually  easy,  though  occasionally  comminuted  fragments  or 
displaced  teeth  may  i-.iuse  interlocking  an<I  require  removal  bcfon'  cor- 
rect apposition  is  obtainable.  Teeth  which  aiv  simply  loosened  sliould 
not  be  pulled  unless  they  inipedi'  reduction.  The  normal  relation  of 
the  upper  and  lower  teeth  in  mo.-t  miaiths  is  that  the  upper  iucisors 
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come  in  front  of  the  lower  when  the  mouth  is  quietly  closed.  This 
should  be  recollected.  Generally  there  is  little  tendency  to  displace- 
ment after  ten  days  have  j>assed.  Hence  after  the  lapse  of  about  two 
weeks  the  dressings  may  be  removed,  and  the  patient  given  an  oppor- 
tunity to  attempt  mastication  cautiously  in  order  to  demonstrate 
whether  the  fragments  have  been  adjusted  in  a  manner  to  give  the 
Itest  use  of  the  teeth  in  chewing.  Any  slight  change  in  adjustment  is 
then  possible,  for  eimsolidation  will  not  l)e  complete.  After  reduction, 
uncomplicated  fractures  of  the  jaw  are  to  he  treated  by  keeping  tlie 
upper  and  lower  teeth  in  contact  by  means  of  the  Barton  figure-of- 
eight  bandage  of  the  occiput  and  chin.  The  mouth  must  be  cleansed 
with  disinfectant  washes  of  c-arlwlic  acid,  tincture  of  myrrh  (ITtxv  to 
f  3j  of  water)  and  similar  drugs.  Feeding,  as  in  fracture  of  the  upper 
jaw,  is  accomplished  by  introducing  milk  and  soups  through  the 
crevices  between  the  teeth,  or  through  a  tube  jHtssed  behind  the  last 
molar  or  through  the  nostril.  The  hair  and  l)eitrd  of  men  should  be 
closely  cut  before  tlic  bandages  are  applied  ;  otherwise  they  are  apt  to 
slip  or  be  very  uncomfortable. 

When  the  simple  bandage  docs  not  give 
Fig.  169.  sufficient  firmness  to  Ciiusc  maintenance  of 

correct  a])poRition  or  wlien  the  lateral  pres- 
sure of  the  bandage  causes  overriding,  it  is 
well  to  adapt  a  moulded  splint  to  the  outside 
of  the  chin,  Pastelxiard,  felt,  leatlier,  gntta 
IKTcha  or  gauze  stiffened  with  gy(»sum  are 
the  proper  materials  from  which  to  con- 
struct a  hollow  cap  to  fit  the  front  and 
lower  surface  of  the  chin.  The  splint 
should  extend  on  each  side  nearly  as  far  back 
as  the  angle  of  the  jaw  ;  it  may  need  a  cres- 
centic  jwrtion  of  its  jwsterior  edge  cut  away 
BannD'a  Und»grfur  fracture  jjj  Q^jpp  ^^y  ayoid  pressufe  ou  the  throat  above 
the  larj'nx.  The  splint  is  padded  and  placed 
over  the  chin  and  held  in  position  by  the  bandage.  Before  apply- 
ing the  bandage  the  splint  may  be  fixed  in  [losition  by  carrying  a  band 
of  rubber  adhesive  plaster  over  the  splint  and  a^  high  up  on  the  cheeks 
as  the  zygoma. 

If  the  tendency  to  displacement  is  persistent,  wiring  the  fragments 
together  or  some  form  of  inter-dental  splint  becomes  necessary.  A 
strong  silvtr  or  inm  wire  may  be  fasteneil  ari>un<]  several  teeth  on 
each  side  of  the  fracture;  or  in  open  fractures  the  ends  of  the  bone 
may  be  drillc<l  antl  wire  sutures  passed  through.  Inter-dental  splints 
are  splints  worn  inside  the  mouth  ami  so  fitted  to  the  teeth  and 
alveolus  that  motion  at  the  seat  of  fracture  is  prevented.  An  im- 
pression of  the  teeth  and  alveolus  is  taken  while  the  fragments  are 
held  in  ]K>sition.  By  means  of  this  impression  a  splint  of  metal  or 
vulcanized  nibber  is  constructc<l  which  contains  indentations  into 
which  tlic  teeth  accurately  fit.     If  such  a  splint  is  appliei:!  to  the  teeth 
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of  the  broken  jaw  and  fixed  so  that  the  jaw  bone  is  kept  continually  in 
close  contact  with  it,  motion  at  the  seat  of  fracture  is  impossible,  be- 
cause the  crowns  of  the  teeth  are  buried  in  indentations  on  the  sur- 
face of  the  splint.  There  are  several  methods  of  securing  the  splint 
to  the  jaw.  Probably  the  best  is  to  have  the  upper  surface  of  the 
splint  fitted  to  the  upper  teeth.  The  jaws  arc  then  closed  upon  the 
splint  and  kept  in  that  position  by  a  Barton  bandage.  Lateral  motion 
is  prevented  by  the  depressions  into  which  the  teeth  fit.  Such  an 
inter-dental  splint  can  be  made  thick  enough  to  permit  openings  for 
feeding  between  the  upper  and  lower  surfaces  of  the  splint.  An  illus- 
tration of  this  splint  is  shown  above  under  Fractures  of  the  Upper 
Jaw.  Instead  of  using  the  upper  jaw  for  immobilization  the  splints 
may  be  fitted  to  the  lower  jaw  alone  and  attached  by  rods  coming  out 
of  the  corners  of  the  mouth  to  a  splint  under  the  chin.  A  simple  splint 
is  made  by  softening  a  guttapercha  strip  in  hot  water,  moulding  it  to 
the  crowns  of  the  lower  teeth  so  as  to  overlap  the  adjacent  gum  and 
hardening  it  by  cold  water.  Such  a  splint  may  be  fixed  in  position  by 
wires  carried  by  means  of  needles  through  the  muscles  and  skin  of  the 
chin  and  twisted  under  the  chin  over  small  rolls  of  plaster  or  pieces  of 
cork.  In  subjects  who  have  lost  all  or  nearly  all  their  teeth  inter- 
dental splints  moulded  to  the  atrophied  gums  present  about  the  only 
efficient  means  of  maintaining  immobility.  In  all  forms  of  splints 
greater  immobility  will  as  a  rule  be  obtained  by  bandaging  the  jaws 
together.  If  desirable,  guttapercha  wedges  may  be  placed  between 
the  jaws  on  each  side  of  the  mouth  in  order  to  have  a  space  in  the 
middle  for  introduction  of  food.  A  crude  form  of  inter-dental  splint 
may  be  made  of  cork  cut  to  fit  the  teeth  of  the  two  jaws. 


Fractures  of  the  Hyoid  Bone. 

The  hyoid  bone  is  rarely  broken,  and  when  such  a  lesion  is  sus- 
tained the  bone  usually  gives  way  near  the  junction  of  the  great  horn 
and  the  body  of  the  bone.  Fracture  of  the  hyoid  ])one  Ls  at  times  as- 
sociated with  fracture  of  the  laryngeal  cartilages  and  is  due  to  similar 
causes,  namely,  pressure  of  the  rope  in  hanging,  grasping  the  throat 
by  the  fingers  as  in  homicidal  assaults,  and  direct  blows  upon  the  bone. 
The  symptoms  of  hyoid  fracture  are  sharp  pain,  increased  by  pressure, 
speaking  or  swallowing ;  swelling,  displacement  and  motion  of  the  frag- 
ments and  crepitus.  If  the  mucous  membrane  of  the  phaiynx  has 
been  perforated  blood  will  appear  in  the  mouth.  Sometimes  the  sur- 
geon's finger  in  the  pharynx  will  detect  the  displacement  with  ease. 
Coughing  with  paroxysms  of  choking  or  asphyxia  may  follow  attempts 
at  swallowing  food  or  protruding  the  tongue.  The  treatment  consists 
in  replacing  the  fragments,  keeping  the  parts  quiet  by  prohibiting 
talking  and  feeding  the  patient  on  liquids  by  means  of  a  tube. 
Bandaging  the  throat  is  of  no  service. 

26 
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Fracture  of  the  Cartilages  of  the  Lar]mx. 

Pathology. — These  injuries,  owing  to  the  'exposed  position  of  the 
larynx,  are  more  frequent  than  fracture  of  the  hyoid  bone.  They  are 
at  the  same  time  more  dangerous,  because  the  intralaryngeal  swelling 
is  very  liable  to  cause  fatal  asphyxia.  Blows,  falls,  hanging  and 
homicidal  throttling  are  the  causes  likely  to  produce  laryngeal  frac- 
ture. The  mucous  membrane  is  frequently  torn,  leading  to  extrava- 
sation of  blood  within  the  larynx  and  emphysema  of  the  cellular  tis- 
sue of  the  throat  and  neighboring  regions.  The  upper  horn  of  the 
thyroid  cartilage  is  sometimes  developed  as  a  sort  of  epiphysis.  Epi- 
physeal separation  may  then  occur. 

Symptoms. — The  symptoms  are  deformity,  motion  and  crepitation, 
accompanied  by  convulsive  cough,  alteration  or  loss  of  voice,  dyspnoea, 
painful  deglutition  and  in  many  instances  frothy,  bloody  expectora- 
tion. The  emphysema  that  is  seen  in  many  cases  may  spread  over  a 
large  portion  of  the  neck,  face  and  tnmk. 

In  severe  fractures  death  is  common  from  suffocation  due  to  sub- 
cutaneous hemorrhage,  to  free  bleeding  into  the  larynx  or  to  inflam- 
matory or  emphysematous  swelling.  The  fatal  issue  may  suddenly 
occur  several  days  after  the  receipt  of  injury. 

Repair  occurs  most  probably  by  osseo-cartilaginous  material. 

Treatment. — The  treatment  consists  in  remedies  to  allay  inflamma- 
tion, and  cautionary  tracheotomy,  lest  fatal  obstructive  swelling  occur 
unexpectedly  in  the  larynx.  The  opening  thus  made  may  be  of  value 
in  giving  the  surgeon  an  opportunity  to  replace  the  broken  fragments 
by  the  introduction  of  instruments  into  the  air  passages.  It  is  unwise 
to  postpone  tracheotomy  until  dyspnoea  becomes  extreme,  since  asphyxia 
may  be  sudden.  The  operation  had  better  be  done  in  all  cases  of 
severe  fracture  before  the  patient  is  left  by  the  surgeon.  A  perma- 
nent tracheal  ojjening  is  sometimes  demanded  after  fracture  of  the 
larynx. 

The  tracheal  rings  occasionally  sustain  fracture.  The  diagnosis  is 
often  difficult,  but  if  such  injury  is  discovered  it  should  be  treated  as 
fracture  of  the  larynx  by  antiphlogistic  measures  and  tracheotomy  be- 
low the  seat  of  injury. 

Fractures  of  the  Sternum. 

Pathology. — This  is  a  rare  injury,  probably  because  the  sternum  is 
protected  from  indirect  violence  by  being  connected  with  the  elastic 
costal  cartilages  and  ribs.  When  fracture  occurs  it  is  usually  due  to 
such  great  violence  that  associated  injury  to  the  ribs  or  thoracic  viscera 
exists ;  but  a  direct  blow  of  moderate  force  may,  if  limited  to  a  small 
area,  break  the  sternum.  Violence  which  forcibly  bends  the  spinal 
column  ba(;kward  or  forward  may  give  rise  to  sternal  fracture  in  some 
cases,  as  it  may  cause  vertebral  fracture  in  others.  Great  muscular 
efforts,  such  as  occur  in  lifting  heavy  weights  or  in  parturition,  have 
been  followed  by  disruption  of  this  bone. 
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The  first  portion  of  the  sternum,  or  manubrium,  and  the  last  por- 
tion, or  ensiform  appendix,  often  become  united  in  adult  life  to  the 
gladiolus,  or  central  figment,  by  osseous  material.  In  early  life,  and 
sometimes  until  much  later,  more  or  lews  perfect  joints  exist  at  these 
points.  Therefore  it  is  difficult  and  often  iniiK>s- 
sible  to  say  whether  a  given  trunmatio  displace-  J'lo-  I'O. 

tnent  is  a  fracture  or  a  dislocation.  Displacement 
between  the  first  and  second  segments,  the  result 
of  direct  \-iolence,  may  Ijc  diagnosticated  as 
diastasis  or  dislocation  rather  than  fracture 
when  the  patient  is  young.  The  symptoms  con- 
firmatory of  this  diagnosis  are  the  half  facets  for 
the  second  ribs  or  a  smooth  iipjier  facet  being  felt 
through  the  skin,  the  cartihiges  of  the  second  rib 
being  out  of  place  and  easily  reduced  to  ]>osition, 
and  no  crepitus  being  discovemble. 

Sternal   fractures   are   generally  more  or  l&-^ 
transverse.     Congenital  fissure  may  be  mistaken 
for   longitudinal    fracture,  which  is  a  very  rare       Fractureofiwrnum. 
lesion.     The  fre<iuent  irregularites  of  the  ensi- 
form   appendix   must   not   be    forgotten.     Union 
Fig.  171.  usually    occurs    pnimptly,    and    little    annoyance 

arises  from  uncomplicated  fracture  even  if  some 
deformity  persists.  Oises  associated  with  rupture 
of  the  lungs  or  pericardium  or  with  profuse  bleed- 
ingor  consecutive  suppuration  in  the  mediastinum 
are  of  grave  prognosis. 

Symptoms. — The  symptoms  of  frnctnre  of  the 
sternum  are  displacement,  mobility,  crepitus,  pain 
on  motion,  deep  breathing  or  coughing,  bloody 
expectoration,  dyspntea,  and  sometimes  a  stooping 
position  of  shoulders  because  of  the  shortening  of 
the  breast  bone. 

Treatment. — Replacement  can  best  be  accom- 
plished by  traction  and  pressure.  If  a  hard  pillow 
is  placet]  under  the  patient's  back  and  his  trunk 
bent  backward  over  it,  the  fragments  can  often  be 
easily  pressed  into  position.  A  deep  inspiratory 
effort  may  assist  the  reduction.  Recurrence  of  the 
deformity  is  n<it  unusual.  It  lias  been  pro]X)sed  to 
screw  a  gimlet  into  the  depn'ssed  portion  of  the  bone 
and  thus  pull  it  upward,  or  to  insert  an  elevator  or 
T«n»TertB  ft»ctHre  of  liook  luidcr  it.  Tlicsc  mcaus  iiicri'ase  the  severity 
b^7^of  iterouBi.  (SriM-  ^f  |(,(.  hijiiry,  but  are  justified  by  symptoms  arising 
from  pressure  <m  the  heart  and  lungs.  After  reduc- 
tion, if  there  is  a  tendency  to  disjilacement  or  if  much  jwiin  is  present, 
die  chest  shouUI  be  immobilized  by  a  broad  bandage  of  fiannel  or  a<l- 
heaive  plaster  finnly  applied,  while  the  lungs  are  emptied  Ity  tbrccd  ex- 
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piration.  If  intrathoracic  symptoms  arise,  they  should  be  treated  on 
general  principles.  Pus  behind  the  sternum  should  be  promptly 
evacuated  by  incision  along  the  side  of  the  sternum  or  by  trephining 
the  bone. 


Fractures  of  the  Bibs  and  Costal  Cartilages. 

Pathology. — Fractures  of  the  ribs  are  frequently  met  Avith  in  adults, 
but  quite  rarely  in  children.  The  greater  elasticity  of  the  bones  and 
costal  cartilages  in  childhood  sufficiently  accounts  for  this  difference. 
The  occurrence  of  green-stick  fracture  may,  })erhaps,  be  often  over- 
looked in  chest  injuries  among  children,  and  even  in  adults  the  peri- 
osteum at  times  remains  almost  intact  and  thus  obscures  the  symp- 
toms of  fracture.  The  protected  situation  of  the  first  and  second  ribs 
behind  the  clavicle  and  the  mobility  of  the  last  two  ribs  render  frac- 
ture  of  these*  lx)nes  unusual.  The  ribs  most  commonly  broken  are  the 
fourth,  fifth,  sixth  and  seventh.  Unless  several  ribs  are  simultane- 
ously broken  over-riding  is  impossible,  for  the  adjoining  ribs  and  the 
intercostal  structures  act  as  splints.  Angular  deformity  is  in  the  same 
way  agcK)d  deal  limited.  Comminution,  when  greiit,  changes  the  rigid 
thonicic  wall  into  a  flaccid  membrane  moving  in  and  out  with 
respiration. 

Direct  violence,  by  driving  the  rib  inward,  causes  fracture  at  the 
point  of  ini]>act  and  generally  with  inward  displacement.  Indirect 
violence  by  depressing  the  chest,  has  a  tendency  to  bend  the  rib  and 
cause  fracture  beginning  on  the  external  surface.  Outward  displace- 
ment is  j)robably  the  more  common  deformity  in  these  cases.  Erich- 
sen  thinks  that  in  indirect  fractures  the  bone  usually  gives  way  near 
its  angle,  which  is  the  ])oint  of  greatest  convexity.  Direct  violence  Ls 
more  apt  to  cause  splintering  of  the  inner  surface  in  the  bone  and  in- 
ward displacement ;  consequently  there  is,  under  such  causation,  more 
likelih(H)d  of  puncture  of  the  viscera.  Contraction  of  the  extra-thoraeic 
muscles  during  violent  respiratory  efforts,  as  in  coughing  or  sneezing, 
may  cause  fracture  of  a  rib.  The  rather  frequent  cK'currence  of  broken 
ribs  in  connection  with  general  jniralysis  of  the  insane  is  said  to  be  due 
to  trophic  changes  in  the  bones  making  them  more  brittle. 

Injury  to  the  thon\cic  or  abdominal  contents  is  not  an  infrcquent 
associate  of  rib  fractures.  The  most  common  indication  of  such  injury 
is  subcutaneous  empliysema  alx)Ut  the  seat  of  fracture  due  to  puncture 
or  rupture  of  the  pleura  and  lung.  This  is  ])robably  more  frequent 
when  the  rib  is  broken  at  the  situation  of  an  old  inflanunatorv  adhesion 
of  the  pulmonary  and  costal  pleura  than  when  no  such  adhesion  exists. 
When  the  wounded  lung  is  previously  non-adherent,  the  air  from  the 
bronchioles  and  vesicles  sometimes  escapes  into  the  pleural  cavity,  giv- 
ing rise  to  pneumothorax  instead  of  distending  the  subcutaneous  cellu- 
lar tissue  and  causing  emphysema.  The  lung  may  actually  become 
compresseil  and  collapsed  by  large  (quantities  of  air  and  blood  in  the 
pleural  sac.     When  the  emphysematous  condition  spreads  into  the  me- 
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diastinuni  and  the  interlobular  cellular  tissue  of  the  lung  the  patient's 
condition  becomes  critical.  Pericanlial  and  heart  injuries  are  infrequent 
except  after  very  great  violence.  It  is  to  be  recollected  that  laceration 
of  the  viscera  may  occur  without  fracture  of  the  ribs. 

Laceration  of  an  intercostal  artery  may  happen  even  in  fracture  of  a 
not  very  serious  kind.  If  the  fracture  is  open  so  that  such  injury  and 
the  consequent  hemorrhage  are  detected,  efforts  should  be  made  to  se- 
cure the  bleeding  artery  by  passing  a  ligature  around  it.  This  can 
perhaps  be  done  with  a  curved  nee<lle  carrying  a  thread  through  the 
tissues  in  the  intercostal  grtMjve  on  the  lower  margin  of  the  rib,  or  by 
drilling  the  bone  and  passing  a  ligature  through  it  and  around  the  ves- 
sel. The  vessel  may  be  seized  with  hemostatic  forceps,  which  are  then 
used  to  apply  torsion  or  are  allowed  to  remain  in  the  wound  for  twenty- 
four  hours.  In  closed  fnictures  an  incision  should  be  made  and  simi- 
lar treatment  adopted,  if  the  diagnosis  of  dangerous  heriiorrhage  from  a 
torn  intercostal  artery  is  made. 

Symptoms. — The  symptoms  of  uncomplicated  fracture  of  the  ribs 
may  be  so  obscure  that  certainty  of  diagnosis  is  impossible.  Green- 
stick  fractures  are  scarcely  recognizable  except  when  a  nodule  of  cal- 
lus is  developed  at  the  seat  of  pain  during  recovery.  Ix>cal  pain  in- 
duced or  increased  by  pressure,  motion,  full  inspiration  or  coughing 
is  suggestive  of  fracture,  but  may  \ye  due  to  mere  contusion  of  the  soft 
parts.  Shallow  or  cratching  respiration  is  a  common  accompaniment 
of  broken  ribs  and  is  due  to  the  pain  inflicted  by  deej)  inspiratory  ef- 
forts. Cough  is  often  present  and  has  Ixjen  attributed  to  reflex  irri- 
tation from  injury  to  the  intercostal  nerve  lying  in  the  groove  of 
the  bone. 

Pain  or  ecchymosis  at  a  distance  from  the  part  of  the  chest  upon 
which  the  violence  was  received  is  indicative  of  fracture.  If  the  pa- 
tient lie  upon  his  back  and  the  surgeon  make  strong  pressure  upon 
the  sternum  and  anterior  part  of  the  chest,  pain  will  often  be  experi- 
enced at  the  point  of  fracture.  This  is  due  to  the  elasticity  of  the  ribs 
and  cartilages  causing  motion  at  the  seat  of  fracture  even  when  it  ex- 
ists at  the  lateral  or  dorsal  aspect  of  the  chest.  If  no  fracture  is  pres- 
entj  sternal  pressure  cannot  give  rise  to  pain  at  a  distant  part  of  the 
chest  wall.  Preternatural  motion  may  be  diflicult  to  obtain  and  recog- 
nize, because  of  the  normal  mobility  and  elasticity  of  the  thoracic 
parietes.  Crepitation  may  be  elicited  by  applying  the  finger-tips  to 
the  ribs  on  both  sides  of  the  sus})ectcd  fracture  and  making  alternating 
pressure.  Motion  also  may  be  thus  detected.  Sometimes  crepitation 
is  more  readily  detected  by  laying  the  palm  over  the  painful  spot 
while  the  patient  coughs  or  the  surgeon  makes  firm  pressure  in  the 
neighborhood  of  the  injury  with  the  other  hand.  Auscultiition  may 
detect  crepitus  when  other  means  fail.  Subcutaneous  emphysema, 
which  is  shown  by  crackling  when  pressure  is  made  upon  the  skin,  is 
an  unmistakable  sign  of  fractured  rib  and  puncture  of  the  lung.  The 
development  of  a  pleuritic  friction  sound  or  of  a  local  pneumonia,  a 
day  or  two  after  injury,  is  very  fair  evidence  of  a  broken  rib.     Bloody 
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expectoration,  pneumothorax  and  serous  effusion  or  hemorrhage  into 
the  pleural  sao  are  su^estive  of  fracture  and  Bimultaneous  injury  of 
the  dioracic  contents,  but  they  may  also  occur  from  violence  that  does 
uot  break  the  elastic  ribs. 

The  prognosis  is  good  in  ordinary  uncomplicated  fractures  of  the 
ribs.  Union  occurs  in  about  three  weeks  by  interosseous  and  en- 
sheathing  callus  which  often  leaves  an  irr^ularity,  even  when  no 
displacement  existed,  because  perfect  immobilizatioa  is  impossible. 
Sometimes  when  several  Ixtnes  liave  been  broken  bridges  of  callus 
unite  the  upper  and  lower  borders.  Hernia  of  the  lung  may  occur,  if 
much  displacement  or  comminution  exists  after  severe  fractures.  The 
cellular  emphysema  is  in  the  great  majority  of  eases  unimportant  and 
soon  disappears  spontaneously.  Great  dyspncea  from  sudden  conges- 
tion of  the  lungs  or  pneumothorax  is  an  important  and  at  times  a 
fatal  symptom.  Pleurisy,  pneumonia  and  pericarditis  occurring  as 
complications  add  greatly  to  the  seriousness  of  the  injury  and  should 
always  be  looked  for  by  percussion  and  auscultation.  Recovery,  how- 
ever, is  not  unct>mmon  after  severe  injury'  to  the  lungs  and  other 
viscera. 

Treatment. — Fnietures  of  the  ril»s  should  be  treated  by  reduction 
of  displacement  and  immobilization.     At   the  same  time  the  surgeon 
should  be  on  the  alert  to 
Fi';-  172.  avert  or  relieve  intra-thor- 

acic  inflammation.  Doubt- 
ful cases  are  to  be  treated 
as  fractures.  Pressure 
upon  tlie  ends  of  the  frag- 
ments or  ujKtn  the  sternum 
may  correct  deformity  and 
at  the  same  time  relieve 
the  existing  pain.  Deep 
inspiration  on  the  part  of 
.■nwtuwofnbs;  synosKBt*.   (Pabk.)  thc    patient     may    be     of 

assistance.  Occasionally, 
when  overlapping  exists  tlie  outer  fragment  may,  by  prei*sure,  be  sprung 
under  the  inner  one,  and  its  resiliency  used  to  lift  tlic  latter  outward 
into  projjer  relation.  If  inward  displacement  were  caasing  imjwrtant 
symptoms,  it  would  I)e  proper  to  intnxluee  a  hook  or  elevator  under 
the  depresised  hone  and  thus  bring  it  into  position.  In  gunshot  or 
other  ojieu  fractures,  comminuted  and  detachwl  pieces  may  at  times  be 
extmcte<l  with  pi'opriety. 

Immobilization  i^  to  lie  effected  by  eucin'ling  the  chest  with  a  broad 
bandage  so  that  tlmracic  breathing  is  restricted.  The  ribs  are  thus 
kept  quiet  and  the  jMitient  rctjuired  to  breathe  by  tlie  diaphnigni  and 
abdoniinal  muscles.  The  bandage  should  be  made  of  a  pii'ce  of  flan- 
nel or  muslin  about  eight  inches  wide  and  a  yartl  and  a  half  long ;  it 
should  be  a|>pli<'d  and  firmly  fastened  with  phis  during  full  cxpinition 
in  order  to  be  sufficiently  tight.     If  the  patient  is  ordered  to  raise  his 
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arms  over  hU  heat!  and  to  breatlie  out  as  miioh  as  possible,  the  girth- 
like handoge  rain  l>e  firmly  adjusted.  The  g}'{)sum  dressing  mav  be 
thus  employed.  If  the  patient  haa  pain  from  the  circular  constriction, 
it  may  be  made  lixtscr  or  entirely  dispensed  with,  since  in  order  to 
avert  pain  the  muscles  will  immobilize  the  irarts  pretty  well  without 
external  assistance. 

The  bandage  must  never  be  carried  much  below  the  ensiform  carti- 
lage, lest  it  interfere  with  tlie  play  of  the  al>dominal  respiratory  luns- 
cles.  It  may  be  prevented  from  slipping  downivard  by  bands  carried 
over  the  shoulder.  The  ann  of  tlic  affectod  side  should  be  bound  to 
the  chest  or  carried  inasling,  ifthe  motion  of  the  pectoral  muscles  gives 
pain.  If  displacement  inward  is  ca«sc<l  by  the  bandage,  it  is  not  to 
be  employed.  A  laced  Jacket  of  stout  linen,  such  as  has  bccu  used  in 
the  Pennsylvania  Hospital,  is  an  efficient  dressing  for  broken  ribs. 
The  dressing  may  be  discarded  in  about  three  weeks.  A  broad  sheet 
of  rubber  adhesive  plaster  or  several  overlapping  stn[>s  of  plaster  may 
be  used  instead  of  the  bandage.  Before  applying  adhesive  plaster  all 
hair  on  the  chest  should  Ix;  removed  with  the  razor.  In  some  cases 
constriction  of  the  entire  chest  is  veni-  uncomfortable ;  this  is  especially 
so  when  the  patient  hai^  asthma  or  chronic  bronchitis.  The  adhesive 
plaster  is  then  a  prefemble  dressing,  fi>r  it  is  easy  to  apply  it  to  the 
injured  side  only,  with  the  ends  merely  crossing  the  median  line  in 
front  and  behind. 


The  intra-thoracic  inflammations  require  treatment  similar  to  that 
indicated  in  similar  lesions  fniin  non-traumatic  causes.  The  cellular 
emphysema  acaimjianying  nnniy  fractures  needs  no  siK-cial  trciitment, 
as  the  air  is  soon  alis()rl>cd.  The  pressure  of  the  Imndage  perhaps 
aids  in  its  disappeai-ance.  Even  when  great  extension  of  the  cm- 
phyaema  occurs  no  thuiger  is  to  l(e  a]>i»rehended,  except  when  it  gets 
into  the  mediastinum  and  interlobular  tissue  of  the  lungs.  Extreme 
stion  of   the  lungs,  giving  rise  to  grave  dyspnoea,   should  be 
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treated  by  venesection.     Pneumothorax,  hemorrhage  into  the  pleural 
sac  or  large  pleuritic  effusion  may  demand  aspiration  or  incision. 

Fractures  of  the  Costal  Cartilages. 

These  injuries  are  said  to  happen  most  frequently  near  the  junction 
of  the  cartilage  and  rib  and  to  occur  in  the  seventh  and  eighth  carti- 
lages oftener  than  elsewhere.  The  partially  ossified  cartilages  of  the 
old  are  more  susceptible  of  fracture  than  the  cartilages  of  youth. 
Chondral  fractures  are  usually  transverse  or  nearly  so  and  are  seldom 
complicated.  Deformity  is  the  most  constant  diagnostic  symptom, 
though  at  times  crepitus  and  mobility  may  be  distinguishable.  When 
it  is  impossible  to  determine  whether  fracture  or  dislocation  of  the  car- 
tilage has  taken  place  the  termination  of  the  rib  may  be  made  out  by 
acupuncture,  for  the  needle  will  enter  the  substance  of  the  cartilage. 
Union  is  accomplished  not  by  cartilage,  but  by  osseous  or  fibro-osse- 
ous  tissue  in  much  the  same  manner  as  in  fracture  of  the  ribs.  The 
perichondrium  seems  to  furnish  the  ensheathing  callus.  The  treat- 
ment is  the  same  as  that  for  fractured  ribs. 

Fractures  of  the  Pelvic  Bones. 

Pathology. — Fractures  of  the  pelvis  are  rare  and  require  for  their 
production  a  great  degree  of  violence,  except  in  instances  where  mere 
projecting  processes  are  split  or  torn  off.  Falling  embankments,  rail- 
road accidents  and  the  passage  of  loaded  vehicles  across  the  trunk 
are  the  kind  of  injuries  liable  to  produce  fracture  of  the  pelvis.  The 
fracture  lines  are  apt  to  be  multiple,  because  the  crushing  force  which 
breaks  the  pelvic  girdle  brings  strain  at  the  same  time  on  various 
parts.  Separation  of  the  pubic  and  sacro-iliac  synchondroses  or  joints 
is  not  an  unusual  result  of  traumatism,  and  in  young  persons  the  epi- 
physeal lines  of  the  innominate  bone  may  be  forced  asunder  by  vio- 
lence that  in  older  persons  would  cause  fracture.  The  pubic,  iliac 
and  ischiatic  elements  unite  between  the  years  of  fifteen  and  twenty ; 
the  secondary  centers  at  about  twenty  five  years. 

The  usual  severity  of  the  causative  violence  and  the  relation  of  the 
pelvis  to  the  viscera  render  the  prognosis  as  to  life  unfavorable. 
Laceration  of  the  urethra,  usually  in  its  membranous  portion  ;  rupture 
of  the  bladder,  rectum,  colon  or  small  intestines  ;  injury  to  the  uterus  ; 
rupture  of  the  iliac  artery  or  vein,  and  contusion  or  laceration  of  the 
solid  visceni  are  not  at  all  infrequent  complications.  Death  from  sec- 
ondary affections,  such  as  suppuration  in  the  cellular  tissue  of  the 
pelvis  or  necrosis,  must  be  recollected  as  a  possibility.  If  no  such 
complications  occur,  cure  of  even  severe  fractures  takes  place.  Union 
may  be  expected  in  from  six  to  eight  weeks,  but  lameness  is  usual  from 
more  or  less  permanent  disability  of  the  muscles  injured  by  the  acci- 
cident  or  restricted  in  their  function  by  the  process  of  union  or  cica- 
trization. Deformities  narrowing  the  pelvic  canal  may  occasion  serious 
difficulty  in  subsccjuent  parturition. 
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The  character  of  fracture  varies  with  the  direction  of  ap])lication  of 
the  fracturing  force.  Sometimes  the  fracture  lines  are  vertical,  one  or 
more  passing  through  the  rami  of  the  pubes  and  ischium  on  one  or 
both  sides  of  the  middle  line  and  another  through  the  iliac  portion  of 
the  innominate  bone  into  the  sacro-sciatic  notch.  In  the  posterior 
segment  of  the  circle,  the  sacrum  may  be  split  vertically  or  the  sacro- 
iliac joint  torn  open.  Lateral  cnishing  may  drive  the  head  of  the 
femur  through  the  acetiibulum  into  the  jx^lvic  cavity ;  or,  if  less  se- 
vere, may  produce  lines  of  fracture  radiating  from  the  acetabular 
region.  Parturition,  forced  abduction  of  the  thighs  and  direct  exter- 
nal violence  have  produced  sei)aration  of  the  symphysis  of  the  pubes. 
The  separation  is  said  to  occur  between  one  of  the  pubic  bones  and  its 
attached  cartilage  rather  than  between  the  two  cartilages  which  the 
joint  contains.  The  gap  felt  through  the  integument  may  be  as  much 
as  two  inches  w^ide.  Occasionally  the  symphysis  of  the  pulK»s  and  one 
of  the  sacro-iliac  articulations  have  been  torn  open  so  that  half  of  the 
pelvis  and  the  corresjwnding  leg  have  been  markedly  displaced  up- 
ward. Of  the  fractures  which  involve  the  continuity  of  the  pelvic  ring, 
that  in  the  pubic  region  is  most  common,  for  here  the  bony  constitu- 
ents of  the  pelvis  are  most  fragile.  Transverse  or  nearly  transverse 
fractures  of  the  sacrum  or  the  coc<;vx  are  occasional  lesions.  In  both 
the  tendency  is  for  the  lower  fragment  to  be  l>ent  inward  with  its  lower 
extremity  pointing  toward  the  interior  of  the  pelvis.  Dislocation  of 
the  coccygeal  articulations  is  practically  identical  with  fracture  of  the 
ankvlosed  bone. 

Symptoms. — Displacement  is  not  very  great  in  the  majority  of 
pelvic  fractures  ;  but  paljMition  will,  if  the  parts  are  accessible,  usually 
show  either  deformity,  mobility  or  crepitus.  Vaginal  and  rectal  ex- 
ploration will  be  serviceable  in  a  few  cases.  Shortening  of  the  lower 
extremity,  from  upward  displacement  of  the  pelvis,  and  inability  or  in- 
disposition to  move  the  limb  will  at  times  aid  in  the  diagnosis.  Ijoss 
of  support,  fear  of  pain  and  laceration  of  the  muscles  attached  to  the 
pelvis  may  all  have  part  in  the  production  of  this  disability.  A  good 
deal  of  subcutaneous  extravasation  of  blcHKl  is  frequently  a  feature  of 
these  injuries. 

Careful  observation  of  the  relative  position  of  the  anterior  spinous 
processes  of  the  ilium  will  at  times  serve  to  strengthen  or  weaken  an 
obscure  diagnosis.  CVepitus  may  be  elicited  and  correction  of  de- 
formity secureil  by  traction  on  the  lower  limb.  Esca|x»  of  blood  from 
the  urinary  meatus  or  rectum,  retention  of  urine,  bloody  urine  and 
the  rapid  supervention  of  tymjmnites  or  peritonitis  suggest  the  proba- 
bility of  fracture  of  the  pelvis  in  cases  with  appropriate  history.  The 
use  of  the  Roentgen  rays  may  aid  in  demonstrating  lines  of  fracture. 

In  sacral  fracture,  paralysis  of  rectum,  bladder  and  legs,  from  com- 
plicating lesions  of  the  sjicral  nerves,  is  said  to  be  not  unusual ;  and 
pain  on  coughing  or  defecation  may  be  exj>ecte<l.  St»izing  the  bone 
between  a  finger  in  the?  rectum  and  the  thumb  on  the  dorsum  will 
probably  demonstrate  motion  and  crepitus  and  perhaps  correct  the  dis- 
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placement.  Coccygeal  fracture  occurs  probably  more  frequently  from 
parturient  efforts  and  manipulations  than  from  other  traumatism.  Rec- 
tal examination  will  often  establish  the  correct  diagnosis  and  reduce 
the  displaced  fragments.  Fractures  of  the  crest  or  processes  of  the 
ilium  are  probably  the  least  important  of  the  fractures  of  the  pelvic 
bones,  for  they  have  as  a  rule  no  serious  complications  and  confine 
the  patient  to  heA  for  only  a  couple  of  weeks  or  perhaps  not  at  all. 
Mere  fissure  of  the  cavity  of  the  acetabulum  has  no  characteristic 
symptom. 

Fracture  of  the  rim  of  the  acetabulum  is  worthy  of  consideration. 
It  usually  occurs  as  the  result  of  great  violence  applied  to  the  hip  and 
as  an  accompaniment  of  dislocation  of  the  femur.  Dislocation  backward 
of  the  head,  with  breaking  of  the  }>osterior  and  upper  margin  of  the 
acetabular  rim,  is  the  ordinary  form  of  the  lesion.  The  s'ymptoms  are 
those  of  dislocation  of  the  head  of  the  thigh  bone  with  crepitus,  and  a 
ready  recurrence  of  the  dislocation  after  its  reduction.  Fracture  of 
the  neck  of  the  femur  may  be  mistaken  for  dislocation  and  fracture  of 
the  acetabular  margin,  because  crepitus  and  recurrence  of  deformity 
are  essentially  marked  symptoms  in  the  former  injury.  In  fracture, 
however,  unless  it  is  impacted,  the  limb  assumes  a  position  of  outward 
rotation  and  extension,  while  in  the  posterior  dislocations,  which  are 
the  varieties  likely  to  be  seen  here,  the  limb  takes  the  position  of  in- 
ward rotation  and  flexion  on  the  pelvis.  Again,  in  fracture  the 
trochanter  is  relatively  nearer  the  anterior  superior  spine  of  the  ilium 
than  in  dislocation.  It  is  well  in  all  cases  of  doubt  to  make  sure  of 
the  actual  iK)sition  of  the  head  ;  and  also  to  remember  that  dislocation 
of  the  femoral  head  complicated  with  fracture  of  the  neck  of  the  bone 
is  not  impossible,  and  that  the  crepitus  attributed  to  fracture  of  the 
acetabulum  may  exist  really  between  the  fragments  of  the  broken 
femoral  neck. 

Treatment. — The  treatment  of  fractures  of  the  pelvic  bones  varies 
with  the  location  of  the  injury ;  but  in  all  the  severer  forms  of  frac- 
ture the  surgeon  should  at  once  introduce  a  catheter,  in  order  that  lac- 
eration of  the  urethra  may  be  discovered,  if  it  exist,  before  extensive 
extravasation  of  the  urine  has  occurred.  Shock  must  also  be  treated. 
If  the  end  of  the  catheter  will  not  pass  beyond  the  torn  portion  of 
the  urethra  into  the  bladder,  a  perineal  incision  should  immediately  be 
made.  This  incision  should  be  made  in  the  middle  line  and  should 
open  the  tissues  down  to  the  seat  of  rupture,  to  which  the  end  of  the 
catheter  left  in  i)lace  is  a  guide.  Exit  is  thus  given  for  the  urine  to 
pass  from  the  opening  in  the  urethra  to  the  exterior  and  disastrous 
extravasation  into  the  perineal  structures  is  averted.  It  is  not  proper 
to  open  the  neck  of  the  bladder  unless  the  bladder  itself  is  rup- 
tured. The  incision  down  to  and  into  the  urethra  at  the  point  of  its 
rupture  is  all  that  is  required  to  conduct  the  urine  to  the  surface.  The 
case  should  then  be  managed,  so  far  as  this  feature  is  concerned,  as 
one  of  external  uretlirotomy  for  stricture,  by  the  occasional  passage  of 
a  bougie.     If  a  catheter  can  Ixi  introduced  through  the  torn  urethra 
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into  the  bladder,  do  incision  is  demanded  and  the  instrument,  prefer- 
ably a  rubber  one,  should  be  retaimnJ  in  the  bladder  for  a  few  days 
until  danger  of  urinary  infiltration  has  passed. 

Violent  manipulation  may  inereaae  visceral  damage  in  pelvic  frac- 
tures and  should  be  avoided,  though  careful  efforts  at  correcting 
marked  displacements  are  proper.  Kest  in  l)ed  in  the  dorsal,  prone 
or  lateral  position,  according  to  the  comfort  of  the  patient,  and  sup- 
port to  the  pelvis  by  encircling  bands  of  adhesive  plaster  or  by  a 
broad  girdle  of  muslin  or  flannel  will  usually  meet  the  indications. 
All  pressure  liable  to  cause  displacement  or  pain  must  l)e  avoided  by 
pads.  A  gy}>sum  dressing  may  sometimes  be  serviceable.  Continu- 
ous traction  by  weights  attached  to  the  leg  and  thigh,  as  in  fracture  of 
the  femur,  may  be  the  only  means  of  preventing  upward  displacement 
in  double  vertical  fractures  on  the  same  side  of  the  median  line. 
Fractures  of  the  ischium  may  require  pressure  to  be  applied  within 
the  rectum  in  order  to  effect  wai)tation  of  fragments.  The  finger  or 
a  wooden  lever  may  be  employed.  A  few  cases  have  been  treated 
efficiently  by  means  of  packing  kept  in  the  rectum  for  a  series  of  days 
to  prevent  recurrence  of  displacement.  The  packing,  which  should 
be  enclosed  in  a  rubber  bag,  must  be  ocaisionally  removed  to  allow 
defecation  and  escape  of  flatus,  unless  a  canula  be  i)laced  through  the 
center  of  the  distending  apparatus.  A  rubber  bag  distended  with  air 
or  water  and  well  oiled,  when  inserted,  would  seem  to  be  the  most  ju- 
dicious means  for  effecting  this  seldom  required  intra-rectal  pressure. 
In  fractures  of  the  iliac  wings  the  encircling  bandage  must  be  omitted, 
if  it  tends  to  press  the  fragments  abnormally  inward.  In  fractures  of 
the  tuberosity  of  the  ischium  the  hamstring  muscles  should  l)e  rehixed 
by  flexing  the  leg  on  the  thigh,  while  the  thigh  should  be  extended 
or  semi-extended  at  the  hip.  In  instances  of  great  comminution  fol- 
lowed by  extensive  suppuration,  provision  for  free  drainage  should  be 
made  and  detached  splinters  of  bone  removed  early. 

The  neuralgic  affection,  coccygodynia,  whose  symptoms  are  not  un- 
like fissure  of  the  anus,  may  be  a  secondary  result  of  fracture  of  the 
coccyx.  If  subcutimeous  division  of  the  soft  structures  attached  to 
the  coccyx  fails  to  relieve  the  pain,  removal  of  the  tone,  by  means  of 
the  cutting  forceps  or  saw  or  with  the  burr  of  the  surgical  engine, 
may  be  performed. 

Fractures  of  the  Clavicle. 

Pathology. — Direct  violence  and  muscular  stniin,  as  in  lifting  heavy 
weights,  may  cause  fracture  of  the  clavicle.  By  far  the  most  common 
cause,  however,  is  indirect  violence,  for  in  falls  \\\)on  the  shoulder,  el- 
bow or  hand  the  force  of  impact  is  transmitted  to  the  clavicle,  which 
constitutes  the  onlv  bonv  connection  of  the  arm  with  the  trunk.  A 
tendency  to  exaggerate  the  curves  of  this  doubly  curved  and  doubly 
twisted  bone  is  thus  produced  and  the  bone  gives  way  a;s  soon  as  the 
strain  becomes  too  great. 

The  outer  j)art  of  the  middle  third  is  the  most  coniinon  site  of  frac- 
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ture,  but  from  its  obliquity  the  line  may  extend  into  the  outer  or 
inner  third.  The  small  diameter  of  the  bone  and  the  sharpness  of  the 
curve  at  this  point,  associated  with  the  frequent  causation  from  indirect 
violence,  are  satisfoctory  reasons  for  the  lesion  showing  this  preference. 
Comminuted,  multiple  or  open  fractures  of  the  clavicle  are  rare. 
Green-stick  fractures  are  common,  and  transverse  breaks  with  little 
displacement  or  laceration  of  periosteum  by  no  means  unusual. 

Symptoms. — The  usual  de- 
formity after  the  ordinary  fracture 
of  the  middle  portion  of  the 
clavicle  is  produced  by  tilting 
upward  of  the  outer  end  of  the 
sternal  fragment  and  displace- 
ment inward,  forward  and  down- 
ward of  the  inner  end  of  the 
acromial  fragment.  The  projec- 
tion upw-ard  of  the  former  has 
been  attributed  to  the  lifting  force 

Fig.  176. 


Deformity  from  fracture  of  clavicle  united  with 
displacement.    (Hamilton.) 


Fracture  of  clavicle. 


exerted  by  the  outer  fragment  being  thrust  under  it  and  also  to  con- 
traction of  the  sterno-cleido-mastoid  muscle.  The  displacement  in- 
ward, forward  and  downw^ard  of  the  acromial  fragment  is  due  to  the 
fact  that  the  clavicle  is  the  support  or  stay  which  holds  the  scapula 
and  its  attached  arm  in  proper  relation  to  the  thorax.  When  the 
clavicle  is  broken,  the  scapula,  partly  by  reason  of  the  weight  of  the 
arm  and  partly  by  the  action  of  the  great  serrated  and  the  lesser  pec- 
toral muscles  assisted  perhaps  by  the  rhomboids,  is  rotated  forward 
around  the  dorso-lateral  aspect  of  the  chest  in  such  a  way  as  to  depress 
the  acromion  and  carrv  it  toward  the  anterior  middle  line  of  the  trunk. 
This  displacement  of  the  point  of  the  shoulder  and  the  consequent  re- 
lation of  the  clavicular  fragments  are  well  shown  in  the  diagram  adapted 
from  Stimson.  It  represents  in  a  schematic  way  the  intact  as  well  as 
the  broken  shoulder  girdle  as  the  claviculo-scapular  combination  has 
l)een  called.  The  inward  and  forward  displacement  of  the  acromion  is 
seen  at  a  glance.  The  downw^ard  deformity,  being  in  another  plane,  is 
of  course  not  exhibited.  Shortening  of  the  clavicle  is  great  in  oblique 
fractures  with  over-riding  and  may  amount  to  one  and  a  half  or  two 
inches.  Sometimes,  in  transverse  fractures,  interl<K'king  of  fragments 
gives  upward  and  backward  angular  deformity.  In  all  fractures  the 
continuance  of  the  fracturing  force,  after  rupture  of  bone  has  occurred. 
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and  the  line  of  break  have  influence  in  determining  the  amount  and 
direction  of  the  displacement. 

Fractures  of  the  outer  third  of  the  clavicle  are  often  transverse  and, 
in  reference  to  frequency,  come  next  to  fractures  of  the  middle  tliird. 
The  deformity  is  usually  angular,  with 

the  acromial  fragment  thrown  forward.  F^^-  l""- 

In  fractures  of  the    inner   third    the  vertebra 

most  usual  deformity  is  due  to  displace- 
ment downward  and  forward  of  the 
inner  end  of  the  acromial  jx)rtiou  of 
the  bone  or  angular  distortion  of  l)oth 
fragments  in  the  same  direction. 

The  loc»al  deformity  arising  in  frac- 
tured clavicle  has  lx?en  discusseil ; 
but   in   addition  there    is    falling    in-  ^^^^:::::^^^^'sternum 

ward      and      forward     of    the     shoulder  Diagram  showing'  slidinK  forward  of 

1  •      X*  /•    xi         •    x»     •  1  scapula  aud  tilting  out  of  its  posterior 

and    projection   oi    the   interior  angle        border  in  fracture  of  clavicle. 
and  posterior  lx)rder  of  the  scapula. 

This  is  an  especially  prominent  feature  of  the  injury  when  great  over- 
lapping occurs  in  lesions  in  the  middle  third  of  the  lK)ne.  On  account 
of  the  usually  indirect  (»ausation  of  the  injury,  contusion,  if  existent, 
will  he  found  on  the  shoulder,  elbow  or  hand,  and  not  at  the  seat  of 
fracture.  Crepitus  may  not  be  jxTceptible  until  the  shoulder  is  pressed 
outward  and  backward,  so  as  to  bring  the  ends  of  the  <iverlapj)ing  frag- 
ments together.  A  loss  of  function,  due  to  pain  induced  by  move- 
ments and  not  to  mechanical  obstruction,  is  shown  in  inability  to  place 
the  hand  on  the  head  while  the  latter  is  held  erect  or  to  raise  the  arm 
so  as  to  hold  it  out  at  a  right  angle  with  the  trunk.  In  green-stick 
fractures  fixed  local  pain  may  l)e  the  single  symptom,  until,  in  the 
course  of  a  fortnight,  a  small  nodule  of  callus  is  percei)tible.  This 
condition  must  be  discriminated  from  the  localizcKl  pain  and  subse- 
quent nodular  deformity  of  syphilitic  jx^riostitis.  Fractures  near  the 
acromial  end  of  the  clavicle  simulate  dislocation. 

The  vascularity  of  the  Cijllar  bone  enables  union  to  become  cpiite 
firm  by  the  end  of  the  third  week.  Non-union  is  rare,  and,  when  oc- 
curring, produces  a  very  moderate  degree  of  disability.  Impairment 
of  func»tion  from  pressure  of  exuberant  callus  on  the  vessels  and  nerves 
behind  the  clavicle  is  a  remote  possibility.  The  paralysis  sometimes 
attributed  to  such  cause  is  oftener,  i)erhaps,  the  result  of  injurious  pres- 
sure of  a  large  axillary  pad  used  in  treating  the  frac^ture. 

Treatment. — Cure,  without  deformity,  of  clavicular  fractures  j)re- 
senting  much  primary  displacement  seems,  with  our  present  appliaiuvs, 
to  be  almost  imjx)ssible.  Fortunately  the  j)erinanent  distortion  so 
often  left  is  a  cosmetic  defect  rather  than  a  disabilitv. 

The  probability  of  permanent  deformity  after  complete^  fracture  ren- 
ders it  wise  to  desist  from  t(K>  active  attempts  to  straighten  the  Ixme 
in  the  green-stick  fracture,  for  if  complete  sepanition  is  caused  l)y  the 
manipulation  greater  disfigurement  is  liable  to  occur.     Straightening 
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should,  therefore,  l)e  attempted  only  with  a  moderate  degree  of  force, 
especially  as  the  bent  bone  may  even  regain  something  of  its  normal 
shape  during  the  after-gro>vth  of  the  patient. 

In  complete  fractures  correction  of  deformity  is  to  be  attempted  by 
grasping  the  scapula  and  swinging  it  around  the  posterior  chest  wall 
toward  the  median  line  of  the  back  and  holding  its  lower  angle  against 
the  ribs.  This  procedure  tends  to  carry  the  acromion  and  head  of  the 
humerus  outward  and  backward  and  thus  to  restore  the  position  of  the 
shoulder,  which  has  been  changed  by  the  loss  of  the  support  given  by 
the  unbroken  clavicle.  At  the  same  time  moulding  of  the  fragments 
at  the  seat  of  fracture  should  be  practiced.  A  similar  eflTect  may  some- 
times be  produced  by  standing  behind  the  patient  and  pulling  the 
shoulder  backward  with  one  hand,  while  coaptation  is  secured  by  pres- 
sure with  the  other  hand  at  the  seat  of  lesion.  Good  position  is  usu- 
ally obtainable  by  these  manoeuvres.  The  difficulty  in  treatment  arises 
from  the  impossibility  of  retaining  correct  apposition  for  two  or  three 
weeks  by  apparatus  that  can  be  tolerated  by  the  patient  and  worn  dur- 
ing walking. 

Dorsal  recuml)ency  on  a  firm,  level  mattress,  with  the  head  bent  a 
little  forward  by  a  small  pillow  and  the  injured  arm  laid  and  fixed  by 
a  bandage  or  adhesive  strip  across  the  chest  with  the  elbow  close  to  the 
ribs,  is  the  best  method  of  treatment.  In  this  posture  the  weight  of 
the  body  keeps  the  scapula  pressed  against  the  chest  and  prevents  it 
rotating  forward.  A  bag  of  shot  or  sand  may,  if  necessary,  be  laid 
upon  the  acromion  to  hold  the  shoulder  more  firmly  outward  and  back- 
ward. The  position  of  the  arm  also  aids  in  maintaining  coaptation 
and  preventing  over-riding.  Few  persons,  except  perhaps  women  who 
occasionally  dress  so  as  to  expose  the  neck,  care  to  maintain  this  irk- 
some posture  for  several  weeks,  especially  when  informed  of  the  fact 
that  deformity,  though  unsightly,  is  not  prejudicial  to  good  use  of  the 
arm.  Experience,  however,  seems  to  show  that  if  this  line  of  treat- 
ment is  continued  for  ten  days  or  two  weeks  the  solidification  of  the 
fracture  becomes  such  that  the  erect  posture  may  be  assumed,  in  con- 
junction with  the  ordinary  fracture  dressing,  without  any  great  .tendency 
to  n^production  of  displacement.  The  best  treatment  for  fractured 
clavicle,  therefore,  is  the  recumbent  posture  for  about  ten  days,  fol- 
lowed by  the  ordinary  dressings,  when  the  patient  is  released  from  his 
confinement  in  bed,  for  about  two  weeks  more.  When  the  least  pos- 
sible deformity  is  especially  desirable,  the  recumbent  posture  should 
be  retained  for  three  or  four  weeks.  Continuous  coaptating  digital 
pressure  could  Ix^  maintained  for  several  weeks,  if  necessary,  to  insure 
more  absolute  perfection  in  the  result.  The  free  administration  of 
chloral  and  bromide  of  potassium  will  overcome  the  nervous  restless- 
ness which  the  requisite  immobility  of  the  trimk  engenders. 

When  confinement  to  bed  is  objected  to  by  the  patient,  the  dressing 
of  Bryant,  Say  re,  or  A'^elpeau  should  be  adopted.  Bryant  reduces  the 
fracture  and  then  places  a  pad  over  the  scapula  below  its  spine  and 
binds  the  bone  firmly  to  the  chest  by  strips  of  adhesive  plaster,  ex- 
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tending  from  the  vertebral  spines  to  the  sternum.  The  arm  of  the  in- 
jured !<ide  is  then  supported  in  a  slin^,  with  the  hand  drawn  upwanl 
toward  the  opposite  shoulder.  Sayre  usey  two  strips  of  adhesive 
plaster  about  three  inches  wi<le  and  one  and  a  half  to  two  yanis  long. 
At  the  end  of  one  strip  a  large  loop,  with  the  back  of  the  plaster  in- 
ward, is  made  by  stitching  with  a  needle  and  thread.  After  the  skin 
of  the  chest  has  been  shaved,  the  in)ure<l  arm  is  passed  through  this 
loop,  which  must  be  loose  enough  not  to  constrict  the  vessels.  The 
elbow  is  then  drawn  well  backward  and  fixed  in  that  position  by  the 
free  end  of  the  plaster  being  carried  around  the  entire  chest  from  back 
to  front,  as  shown  in  the  illustration.     Tliis  end   should  also  be  se- 


Flnt  lUge  ot  StiTu'a  arenalug  for  AvctuKd 


cured  by  stitching,  if  there  is  any  probability  of  the  plaster  .slipping. 
The  flexed  forearm  is  now  laid  across  the  chest  and  the  elbow  carried 
forward,  so  that  the  loop  <)f  the  first  strip  is  made  to  act  as  a  fulcrum. 
The  middle  of  the  second  strip  is  then  applied  under  the  olecranon 
and  the  elbow  forced  upward  by  carrying  the  ends  of  the  plaster  alimg 
the  forearm  and  across  the  baclv  to  the  opjKisitc  shoulder.  A  slit 
should  be  made  in  this  strip  at  the  elbow,  to  relieve  the  oleenmon  of 
painful  pressure,  and  pieces  of  Hut  should  be  pliu-LKl  under  tlie  fore- 
arm and  in  the  axilla  to  prevent  irritation  from  sweating.  In  i-<m>1 
weather  this  dressing  may  retjuirt^  no  renewal  <luring  the  time  neces- 
sary to  maintain  inunobility.  If  the  fragments  project  n])ward  not- 
withstanding the  dressing,  a  oonijiress  may  be  placet!  ui>on  the  scat  of 
fracture  and  held  there  I)v  a  short  strip  carriwl  down  the  l»ack  and 
front  of  the  chest.     A  pad  of  eloth,  w.vered  with  plaster  with  the  ad- 
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hesive  side  outward,  will  stick  to  the  skin  and  not  easily  slip  out  of 

jx)sition.     Tiie  hand  may  be  left  free,  if  desired,  by  passing  the  second 

strip  along  the  ulnar  side  of  the  wrist.     This  lessens  the  discomfort  of 

the  dressing. 

A  good  dressing  in  some  cases  is  that  of  Veliwau.     After  placing 

tlie  hand  of  the  injured  side  on  the  opposite  shoulder,  a  roller  iKindage 
i.s  carried  from  the  scapula  of  the  well  side 
obliquely  over  the  back  to  the  injured 
shoulder,  over  this,  down  the  outside  of  the 
arm,  under  the  elbow,  across  the  chest  to 
the  opposite  axilla  and  to  the  point  of  start- 
ing. Wheu  the  arm  has  been  well  supported 
by  several  turns  of  this  kind,  the  bandage  is 
carried  around  the  thorax  and  arm  by  circular 
turns  from  elbow  upward.  This  dressing  can 
l>e  made  more  secure  by  coating  it  with  sili- 
catv  of  sodium  or  gypsum  or  by  applying  sev- 
eral narrow  strips  of  adhesive  plaster,  about 
a  foot  in  length,  vertically  over  its  folds. 
If  displacement  cannot  lie  obviated  by 
these  methods,  subcutaneous  nailing  of  the 

vei|*»u'»iireMin|fur  frattuKof      fragments  or  incision  followed  by  suture  of 
the  bone  may  be  employed. 
In  children  the  dressing  for  fractured  clavicle  should  be  continued 

for  two  or  three  weeks,  in  adults  three  or  four  weeks. 

Fractores  of  the  Scapula. 

The  mobility  of  the  scapula  and  its  environment  by  muscular  masses 
protect  it  quite  efficiently  from  fracture  under  ordinary  forms  of  acci- 
dental injury.  Fracture,  when  it  does  occur,  is  usually  of  the  body, 
acromion  or  surgical  neck.  The  spine  and  the  coracoid  process  also 
sufiFer  fracture,  but  these  lesions  are  of  great  rarity.  The  rim  of  the 
glenoid  cavity  is  occasionally  chipped  off  in  dislocations  of  the  head 
of  tlie  humerus  and  the  cavity  itself  may  at  times  be  fissured,  but  the 
obscurity  of  the  symptoms  renders  diagnosis  almost  impossible. 

In  suspected  fracture  of  the  body,  placing  the  forearm  across  the 
chest  or  behind  the  back  will  render  the  posterior  border  of  the  bone 
sufficiently  prominent  to  enable  the  surgeon  to  detect  deformity  from 
displacement.  Crepitus  is  best  obtained,  i>erhaps,  by  placing  the  palm 
of  one  hand  over  the  scapula  while  tlie  patient's  arm  iif  moved  in  va- 
rious directions,  or  by  the  examiner  insinuating  his  fingers  under  the 
inferior  angle  of  the  bone  and  endeavoring  to  obtain  motion  while  he 
steadies  the  upper  part  of  the  Iwne  with  the  other  hand  on  the 
shoulder.  The  ridges  sometimes  so  well  marked  along  the  Iwrders 
and  spinous  process  of  the  bone  must  not  )>e  mistakeu  for  fracture 
with  displacement. 

Reduction  of  the  fragments  may  be  difficult  but  should  be  attempted 
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by  pressure  while  the  patient's  arm  is  moved  in  various  directions. 
Broad  adhesive  strips  carried  across  the  scapula  and  partly  around  the 
thorax  and  a  bandage  applied  to  raise  the  ell»w  and  keep  the  arm 
against  the  side  in  a  more  or  less  vertical  position  furnish  an  appro- 
priate dressing.  Union  takes  plnc«  in  about  three  weeks  and  good  use 
of  the  limb  is  to  be  expected,  even  if  some  deformity  persists.  In 
open  fractures  suppuratiou  may  occur  from  bacterial  infection  and  pus 
burrow  under  the  scapula.  This  should  be  averted  by  furnishing 
facilities  for  drainage  as  soon  as  needed. 

Fracture  of  the  acromion  and  separation  of  the  acromial  epiphysis 
are  lesions  often  indistinguishable.  The  two  centers  of  ossification  for 
the  acromion  appear  about  the  sixteenth  year,  and  ossification  is  com- 
plete between  the  twenty  second  and  twenty  fifth  year.  Hence,  direct 
violence  falling  ujxtn  the  elbow  or  muscular  contraction  may  easily 
cause  epiphyseal  separation  oven  in  adults. 

The  line  in  acromial  fracture  is  Usiually  either  in  front  of  the  articu- 
lation with  the  clavicle  or  at  the  root  of  the  acromion  process.     Ab- 
sence of  deformity  and  con- 
Fio-  181.  tusion'ofthesofl  parts  may 

obscure  the  recognition  of 
the  lesion.  When  the  pro- 
cess is  broken  at  its  base 
much  flattening  of  the 
shoulder  is  pro<luced  by  the 
woiglit  of  the  arm  pidling 


Fnature  of  body  of  scapula.    (liKs.Ma.l  jsptuW- owenf  frMlure  nf  lb*  ncok 

the  fragment  downwanl  and  inward.  Ia-ss  deformity  results  when  the 
mere  tip  is  broken  off.  Inability  to  alxluct  the  arm  u-sually  accom- 
panies acromial  fracture ;  and  crepitation  may  be  obtained  by  grasping 
the  shoulder  while  the  ellww  is  forcibly  pushed  upward.  Fibrous  is 
more  common  tlian  bony  union,  prolmbly  lieeause  close  contact  of  frag- 
ments is  not  obtained.  '  Tlie  indication  for  treatment  is  to  immobilize 
27 
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the  arm  with  the  head  of  the  humerus  forced  well  up  against  the 
scapula.  Velpeau'e  dressmg  for  clavicular  fracture  answers  the  pur- 
])ose  very  well  and  should  be  continued  about  three  weeks.  The  least 
deformity  is  probably  obtained  by  keeping  the  patient  on  his  back  in 
bed  with  the  arm  extended  at  a  right  angle  to  the  trunk,  in  order  to 
relax  the  deltoid,  which  is  the  displacing  muscle. 

Fracture  limited  strictly  to  the  constriction  immediately  behind  the 
glenoid  cav-ity,  which  has  been  called  the  anatomical  neck  of  the  bone, 
is  practically  unknown.  Fracture  may  take  place,  however,  behind 
the  coracoid  process  in  a  line  passing  downward  from  the  supra-scap- 
ular notch  or  in  such  a  direction  as  to  split  off  most  of  the  head  of  the 
bone  white  leaving  the  coracoid  process  attached  to  the  body  of  the 
8ca]>ula.  These  rare  lesions  are  called  fractures  of  the  surgical  neck 
of  the  scapula. 

The  flattened  shoulder,  prominent  acromion  and  loss  of  voluntary 
motion  of  the  arm  make  the  lesion  resemble  axillar\'  dislocation  of  the 
head  of  the  humerus ;  but  the  easy  reduction  and  immediate  recurrence 
of  deformity,  the  crepitation  and  the  absence  of  the  humeral  head  in 
the  axillary  sjiace  establish  the  distinction.  The  sinking  of  the  outer 
fragment  of  the  scapuk  with  the  attached  humenis  into  the  axillary 
space  may  mislead  the  careless  surgeon  into  the  belief  that  a  humeral 
dislocation  bits  oei-urred.  The  treatment  resembles  that  for  fracture  of 
the  clavicle,  though  an  axillary  jmd  to  keep  the 
Fid.  183.  arm  out  and  steady  the  scapula  is  perhaps  more 

essential  in  this  instance.  The  downward  dis- 
placement is  to  be  antagonized  by  a  short  sling 
or  bandage  to  lif^  the  elbow. 

Fractures  of  the  Hnmems. 

These  injuries  are  conveniently  grouped  as 
fractures  of  the  upper  end,  fractures  of  the  shaft 
and  fractures  of  the  lower  end  of  the  bone. 

Fractures  of  the  Upper  End  of  the 
Humerus.  Pathology. — The  usual  lines  of 
fracture  in  this  part  of  the  humerus  are  through 
the  anatomical  neck  and  tuberosities ;  at  the 
surgical  neck,  which  is  the  constriction  with 
indefinite  boundaries  seen  l>elow  the  tuberosi- 
"TitS'ii'irTft''"'' i'"'"*  *'^®*  """^  "*  **"*'  ''"^^  of  the  main  epii)liyseal 
isTeithBononiiai.  (Stimson.)  Cartilage.  Fracture  of  the  surgical  neck  is  the 
most  common  of  these.  Fractures  of  the  head 
alone,  of  the  anatomical  neck  alone  and  of  the  tuberosities  alone  are 
possible  injuries,  but  are  too  rare  in  occurrence  and  too  difliciilt  of 
exact  clinical  recognition  to  warrant  discussion  iu  this  treatise.  De- 
tachment of  a  iM>rtiou  of  one  of  (he  tuberosities  by  muscular  action 
happens  occiL-iioiially  as  an  accompaniment  of  dislocation  of  the  head  of 
the  humerus ;  an<l  is,  in  fact,  a  lesion  vcn^-  similar  to  what  ha.s  been 
elsewhere  descrilxid  as  sprain  fracture. 


FRACTURES  OF  THE  ItVMKRUS.  419 

Fractures  tlirough  the  anatomical  neck  and  tiilierosities  frequently 
show  little  displacement,  because  the  fragments  are  impacted  or  arc 
held  together  by  untom  periosteum.  There  is  no  evidence  that  frac- 
tures entirely  within  the  cap- 
sule of  the  shoulder  joint  fail 
to  unite  or  that  tJie  su[>erior 
fragment  acts  as  a  foreign 
body  and  causes  violent  ar- 
thritis. Sometimes  the  lower 
fragment  or  shaft  is  drawn 
upward  by  the  deltoid  muscle 
in  such  a  manner  tliat  the 
upper  fragment  or  head  be- 
comes united  to  the  former  at 
a  lower  level  than  normal  and 
gives  the  joint  the  appearance 
of  being  the  seat  of  an  un- 
reduced dislocation. 

The  surgical  neck  of  the 
humerus  is  frequently  broken 
and  sometimes  with  but  little 

displacement.      FisSUreti  lines         S»i>«ruIiou  ..(  Ibe  ujiiwr  epLphj^jlj  of  Ihe  liuinorui ;  dls- 
"^  ,       J  1         ■■!.  ■         placement  fotitnrcl  uf  ihc  toiipr  fragmeui.     (Muobe.  j 

may  extend   upward   witnin 

the  articular  capsule,  and  impaction  is  not  unusual.     Displacement 
of  the  end  of  the  lower  fragment  inward  .seems  to  be  the  most  com- 
mon deformity.     Separation  of  the  main 
^"'-  ^^''- epiphysis,  which  consists  of  the  head  and 

f  tuberosities,  resembles  in  many  respects 

fracture  of  the  surgical  neck,  but  only 
occurs  previous  to  the  twentieth  year  of 
life.  When  disphiccment  occurs  there  is 
seen  on  the  front  of  the  shoulder,  an  inch 
or  so  below  the  acromion,  a  prominence 
which  on  palpation  is  felt  to  l>c  a  smooth, 
slightly  convex  end  of  bone,  moving  with 
rotation  of  the  elbow.  It  is  the  upper 
end  of  the  humeral  shaft.  Preternatural 
mobility  and  soft  crejtitus  may  be  dis- 
tinguished. Union  of  fractures  of  the 
surgical  neck  and  of  epiphyseal  separa- 
tions occurs  in  five  to  six  weeks,  and  is 
followed  by  good  results  if  displacement 
iias  been  corrected.  The  injurj'  to  the 
epiphyseal  cartilage  is  sometimes,  how- 
ever, followed  by  arrest  of  longitudinal 
growth  of  the  bnne.  Occasionally,  the 
Dpper  fragment  is  so  rotated  by  the  scapular  muscles  that  its  un(h-r 
aoiuoe  looks  forward  and  outward.     In  such  cas(.'s  apposition  may 
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ofteo  be  obtained  by  abducting  the  arm  and  carrying  the  elbow  up 
alongside  of  head  until  the  lower  fragment  becomes  interlocked  with 
the  upper  one.  Coaptation  ivill  eometimes  be  maintained  after  this 
manipulation  when  the  arm  is  gently  depressed  again. 

Diagnosis  of  InjnrieB  aboat  the  Shoalder-joint. — In  investigating 
traumatic  lesions  in  the  vicinity  of  the  shoulder,  recognition  of  tlie  fact 
that  fracture  exists  is  more  important  than  a  knowledge  of  the  exact 
variety  of  fracture.  The  relation  of  the  bony  prominences  to  each 
other  should  be  investigated  and  the  correspondence  of  such  relations 
with  that  on  the  normal  side  carefully  established.  The  sui^ieon  should 
grasp  tlie  head  of  the  humerus  with  the  fingers  of  one  hand  while  he 

Fig.  mi. 
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rotates  the  arm  by  the  other  baud  applied  to  the  ellww.  If  a  fracture 
exists  between  these  two  points  the  motion  given  to  the  lower  end  of 
the  bone  will  not  be  transmitted  to  the  head  unless  impaction  has  taken 
place.  The  same  manipulation  will  in  most  instance^  of  fracture  de- 
velop crepitus,  esjiecially  if  some  extension  be  us«i  at  the  same  time  to 
draw  thejoverlapping  ends  into  contact. 
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In  the  usual  dislocations  of  the  head  of  the  humerus  the  shoulder 
vdW  be  flattened,  the  acromion  very  prominent  and  with  a  depression 
below  it  into  which  the  surgeon's  finger-tips  can  be  pushed,  the  elbow 
will  be  abducted  from  the  chest,  the  arm  rotated  inward  and  the  head 
of  the  humerus  readily  felt  by  palpation  in  its  abnormal  location,  which 
is  usually  the  axilla  or  the  fossa  just  below  the  clavicle.  In  addition 
to  these  symptoms  voluntary  motion  is  lost ;  passive  motion  greatly 
restricted ;  it  is  impossible  to  place  the  patient's  hand  on  the  opposite 
shoulder  while  the  elbow  of  the  injured  side  is  pressed  close  to  the 
chest ;  the  long  axis  of  the  humerus  is  not  directed  toward  the  glenoid 
cavity  but  internally  to  it  ;  the  head  of  the  bone  is  felt  to  move  when 
the  elbow  is  rotated  ;  no  true  fracture  crepitus  is  developed,  though  a 
soft  rubbing  sensation  may  be  detected  ;  and  after  reduction  the  de- 
formity does  not  occur  on  removing  restraint  from  the  limb. 

When  the  head  of  the  humerus  is  in  its  normal  position  the  upper 
portion  of  a  straight  rod  laid  upon  the  outside  of  the  arm  from  shoulder 
to  elbow  will  be  half  an  inch,  an  inch  or  perhaj)s  more  from  the  edge 
of  the  acromion  ;  but  if  the  head  is  not  in  tlie  glenoid  cavity  the  rod 
will  touch  the  acromion  unless  very  great  swelling  of  the  soft  parts 
happens  to  be  present. 

Fracture  of  the  neck  of  the  scapula  is  distinguished  from  dislocation 
of  the  head  of  the  humerus  by  absence  of  rigidity  during  passive 
movement,  which  is  almost  unlimited  ;  by  crepitation,  and  by  the  imme- 
diate recurrence  of  deformity  when  pressure  which  has  pusiied  the  arm 
upward  is  withdrawn.  Fractures  of  the  head  and  of  the  anatomical 
neck  of  the  humerus  are  too  infrequent  and  too  obscure  of  diagnosis 
to  require  further  mention  than  has  been  previously  given.  Fracture 
of  the  greater  tuberosity  is  unusual  also,  except  as  a  complication  of 
dislocation.     Skiagraphy  will  aid  in  recognizing  these  injuries. 

In  epiphyseal  separation,  which  occurs  not  later  than  the  twentieth 
year,  the  head  of  the  bone  can  be  felt  in  its  normal  jK)sition  though  it  does 
not  move  with  the  shaft,  the  upi)er  end  of  which  lies  in  front  or  to  the 
inner  side  of  the  head.  Soft  crepitation  is  perceptible  when  the  separated 
surfaces  can  be  placed  in  apposition  ;  the  elbow  can  readily  be  pressed 
close  to  the  ribs,  though  the  arm  is  directed  somewhat  outward  and 
backward ;  voluntary  motion  is  lost ;  and  passive  mobility  is  increased. 

Fracture  of  the  surgical  neck  is  common  and  is  therefore  the  injury 
in  this  region  which  most  frequently  requires  discrimination  from  dis- 
location. Displacement  similar  to  that  found  in  epiphyseal  separation, 
the  easy  demonstration  of  the  head  of  the  bone  in  its  normal  position, 
preternatural  mobility  and  crepitus  unless  impaction  exists,  and  imme- 
diate recurrence  of  deformity  ujx)n  removal  or  supj)ort  are  the  usual 
features.  The  symptoms  of  fracture  of  the  surgical  neck  and  of  epi- 
physeal separation  are  ver}-  similar  and  differ  from  those  of  dislocation 
in  almost  every  particular  except  that  in  all  three  injuries  voluntary 
motion  is  lost.  In  dislocation  this  is  due  to  destruction  of  the  articu- 
lation and  the  entanglement  of  the  humeral  head  in  its  abnormal  posi- 
tion, which  circumstance  gives  an  appearance  of  rigidity  to  the  limb. 
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Fig.  187. 


In  fracture  or  epiphyseal  separation  loss  of  active  motion  results  from 
destruction  of  the  lever  through  which  the  muscles  act,  hence  occurs 
an  appearance  of  helpless  inactivity.  The  use  of  Roentgen  rays  in  the 
diagnosis  of  these  injuries  will  furnish  important  information. 

Any  of  these  fractures  at  the  upper  end  of  the  humerus  may  be 
complicated  with  dislocation  of  the  scapulo-humeral  articulation.  The 
symptoms  of  the  two  lesions  will  then  be  a  flat  shoulder,  prominent 
acromion  and  abnormal  location  of  the  globular  head,  combined  with 
abnormal  mobility,  crepitus  and  deformity  in  the  line  of  the  bone. 
The  freedom  of  passive  motion  and  the  ease  with  which  the  hand  can 
be  placed  upon  the  opjwsite  shoulder  while  the  elbow  is  pressed  to  the 
ribs  will  differentiate  the  case  from  uncomplicated  dislocation.  When 
the  accompanying  fracture  is  a  mere  detachment  of  the  greater  tuber- 
osity these  last  two  symptoms  will  not  be  present.     When  none  of  the 

injuries  just  detailed  has  been  detected 
and  fracture  of  the  clavicle,  acromion 
or  coracoid  process  also  have  been 
eliminated,  the  surgeon  is  justified  in 
making  a  diagnosis  of  sprain  or  of  con- 
tusion. The  possibility  of  dislocation 
of  the  long  tendon  of  the  biceps  may 
be  considered. 

Treatment  of  Fractures   at   the 
Upper  End  of  the  Humerus. — The 

result  of  these  fractures,  if  of  ordinary 
severity  and  if  displacement  is  over- 
come, is  usually  good ;  though  in 
rheumatic  patients  a  certain  degree  of 
stifiness  often  remains  for  a  long  time, 
even  when  the  joint  has  not  been  in- 
vaded. The  treatment  of  fractures  of 
the  head,  anatomical  neck  and  tuber- 
osities consists  in  simple  restraint  of 
motion,  induced  by  carrying  a  broad 
strip  of  adhesive  plaster  or  bandage 
once  around  the  arm  and  chest  and 
placing  the  hand  and  wrist  in  a  sling. 
Other  fractures  at  the  upper  end  of 
the  humerus  are  best  dressed  by  filling 
up  the  hollow  of  the  axilla  with  a  folded 
napkin  or  thin  comj)ress,  and  then,  after  replacing  the  fragments,  secur- 
ing the  arm  against  the  chest  with  the  elbow  carried  a  little  forward.  In 
this  manner  tlic  thorax  acts  as  a  splint  to  which  the  arm  is  bound  by 
means  of  adhesive  i)la6ter  or  a  bandage.  The  forearm  may  be  laid  across 
the  opposite  mammary  region  as  in  treating  fractured  clavicle  or  may  be 
simply  supported  in  a  sling,  which  should  preferably  be  applied  near 
the  wrist  in  order  that  the  weight  of  the  elbow  may  furnish  some  slight 
extending  force.     The  shoulder  cap  splint  is  usually  a  useless  and  un- 


Mcthod  of  applying  traction  in  fractures 
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necessary  complication.  When  it  is  deemed  necessary  that  greater  ex- 
tension should  be  exerted  a  weight  may  be  attached  to  the  elbow  by 
an  extension  appanitus  of  adhesive  plaster  such  as  is  used  for  contin- 
uos  traction  or  extension  in  fracture  of  the  femiu*.  In  the  event  of 
the  upper  fragment  being  so  rotated  outward  that  coaptation  can- 
not be  maintained  unless  the  lower  fragment  is  carried  upward  and 
outward,  it  becomes  necessarv  to  treat  the  fracture  with  the  arm 
strongly  abducted.  This  may  be  done  by  using  a  triangular  splint, 
of  leather  or  other  firm  material,  with  a  rounded  apex.  The  apex 
should  be  pushed  well  up  into  the  axilla  and  the  legs  of  the  triangle 
fixed  to  the  side  of  the  chest  and  inner  aspect  of  the  arm  respectively. 
Another  method  is  to  put  the  patient  in  bed  and  by  means  of  a  trac- 
tion apparatus  of  adhesive  plaster,  a  pulley  and  a  weight  to  obtain 
continuous  abduction  and  extension  of  the  limb.  In  such  instances 
the  arm  usually  has  to  be  kept  at  an  angle  with  the  long  axis  of  the 
trunk  of  from  30  to  45  degrees.  Subcutaneous  nailing  of  the  frag- 
ments together  may  be  preferable  to  these  cumbersome  dressings.  The 
arm  can  then  be  carried  in  a  sling  and  the  patient  allowed  to  walk  about. 

The  dressing  may  be  discontinued  in  ordinary  cases  of  fracture  of 
the  upper  end  of  the  humerus  in  five  or  six  weeks. 

Gunshot  and  other  open  fractures  involving  the  shoulder  joint  may 
demand  excision,  but  conservative  antiseptic  measures  and  secondary 
excisions  have  of  late  years  displaced  to  a  great  extent  j3rimary  exci- 
sions. In  fractures  complicated  >vith  dislocation  an  attempt  to  reduce 
the  dislocation  should  be  made  at  once.  If  this  is  found  impossible, 
the  joint  should  be  exposed  by  a  sufficient  incision  and  the  head  lifted 
into  place  by  leverage  or  by  inserting,  as  reconmiended  by  McBurney,  a 
hook  into  a  hole  drilled  into  the  head.  The  disability  due  to  old  frac- 
tures complicated  with  unreduced  dislocation  may  sometimes  be  lessened 
by  excision  of  the  head  or  the  upper  end  of  the  lower  fragment. 

Fractures  of  the  Shait  of  tue  Humerus. — Fracture  from  mus- 
cular violence  is  more  common  here  than  in  any  other  part  of  the  skele- 

FiG.  188. 


iDterual  angular  splint  mrith  changeable  angle. 

ton  except  the  patella  and  olecranon.  Displacement  in  fractures  of 
the  shaft  depends  more  on  the  breaking  force  than  the  action  of  nms- 
cles.  The  usual  characteristic  symptoms  of  fracture  are  present  and 
easily  determined.  Involvement  of  the  vessels  and  nerves  in  the  in- 
jury 18  not  so  very  uncommon.  Wrist-drop  from  palsy  due  to  pres- 
sure upon  the  musculo-spiral  nerve  and  gangrene  following  vascular 
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damage  must  not  be  hastily  referred  to  improper  treatment.  Union 
occurs  among  children  in  three  or  four  weeks,  among  adults  one  or 
two  weeks  later.  Delayed  union  and  non-union  happen  more  fre- 
quently than  in  other  long  hones. 

In  treating  these  lesions  the  surgeon  should  be  especially  on  the 
alert  to  overcome  rotary  displacement.  Such  deformity  can  be  de- 
tected by  observing  that  a  line  drawn  from  the  greater  tuberosity  to 
the  outer  condyle  is  not  parallel  to  the  long  axis  of  the  bone  as  it 
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should  be.  ^\^len  much  swelling  is  present  and  when  a  suspicion  of 
complicating  injure-  of  vessels  or  nerves  esiste,  it  is  wise  to  keep  the 
patient  in  be<l  a  few  days  and  employ  simple  support  by  pillows  and 
cushions,  lest  the  more  constricting  dressing  be  accused  of  producing 
gangrene  or  imralysi^.  Few  fractures  of  the  shaft  require  continuous 
extension  by  weight  from  the  elbow.  Fractures  in  the  upper  half  of 
tlie  shaft  arc  well  treate<l,  as  are  fractures  of  the  upper  end,  by  using 
tlie  lateral  thoracic  wall  as  a  splint.  The  thin  axillary  pad,  described 
in  the  manner  of  dressing,  may  act  better  if  somewhat  wedge-shaped 
and  placed  with  its  base  downward. 
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In  lesious  of  the  lower,  and  sometimes  in  those  of  the  upper  half, 
an  internal  right  angle  splint,  with  or  w  ithout  an  external  conenve 
splint  of  pasteboard,  leather  or  guttaperelia,  makes  a  good  dressing. 
The  internal  splint  should  be  well  padded  at  the  ellx)w  or  have  an 
opening  in  it  to  prevent  pressure  on  the  internal  epicondyle.  The 
elbow  should  not  be  drawn  upward  by  the  sling  used  to  support  the 
forearm.  Sometimes  an  external  angular  splint,  reaching  from  acro- 
mion to  wrist,  is  preferable.  At  other  times  a  straight  external  splint 
from  shoulder  to  wrist  may  be  found  more  effective  in  restraining  mo- 
tion at  the  seat  of  fracture,  because  it  better  immobilizes  the  elbow 
joint.  The  forearm  should  be  semi-prone  when  this  dressing  is  em- 
ployed. The  gypsum  dressing  is  often  satisfactory  after  primary 
displacement  and  swelling  have  been  removed.  When  adapted  it 
should  be  applied,  with  the  ellx>w  flexed,  from  the  hand  to  above  the 
shoulder  with  a  few  turns  of  the  saturated  bandage  passing  around  the 
upper  part  of  the  chest.     A  forearm  sling  completes  the  dressing. 

Fractures  of  the  Lower  End  of  the  Humerus. — The  principal 
fracture  lines  which  may  occur  at  the  lower  end  of  the  humerus  are 
shown  in  the  diagrams.  In  addition,  the  small  tubercle  on  the  external 
condyle,  sometimes  called  the  external  epicondyle,  may  be  detached  and 
in  very  rare  instances  a  portion  of  the  articular  surface  of  the  bone 
may  be  chipped  off.  Comminuted  fractures  following  no  definite  lines 
may  occur  here  as  elsewhere  in  the  skeleton.  It  seems  probable  that, 
when  falls  are  received  on  the  elbow,  fractures  through  the  condyles 
may  be  often  due  to  the  olecranon  being  driven  up  agjiinst  the  articu- 
lar surface  of  the  humerus  like  a  w'edge. 

Fig.  190.  Fig.  191. 


Priucipal  fracture  lines  at  lower  end  of  humerus. 


In  studying  injuries  about  the  ellx)w,  it  should  be  remembered  that 
there  is  normally  no  lateral  motion  between  the  humerus  and  the 
bones  of  the  forearm.  When  the  elbow  is  semi-flexed  an  apparent 
lateral  motion  is  observable.  It  really  takes  place  at  the  shoulder 
and  not  at  the  elbow,  which  is  a  hinge  joint  alone.  Flexion  and  ex- 
tension of  the  joint  proper  and  rotation  of  the  head  of  the  radius  are 
the  only  possible  motions  of  the  healthy  articulation.  Lateral  mobil- 
ity at  the  elbow  means  fracture  or  some  other  organic  change  in  the 
constituents  of  the  joint. 

Fracture  above  the  condyles  may  be  mistaken  for  dislocation  of  the 


426 


FRACTURES. 


bones  of  the  forearm,  and  if  complicated  with  vertical  splitting  may 
involve  the  elbow  joint.  The  most  frequent  diaplacement  is  projection 
of  the  upper  fragment  in  front  of  the  lower  with  angular  deviation  IE 
the  line  of  the  limb.  This,  if  uncorrected,  will  greatly  impair  the 
future  utility  of  the  joint.  It  is  the  prominence  given  the  olecranon 
by  this  displacement  that  creates  a  resemblance  to  dislocation.  The 
normal  relation  of  the  olecranon  to  the  condyles,  the  natural  character 
of  the  joint  motions,  the  crepitus  developed  when  extension  is  exerted 
on  the  limb  and  the  recurrence  of  deformity  establish  the  diagnosis. 

Separation   of  the  main    lower  epiphysis,  which 
though   small    includes   both  condyles,  may  occur.  p,^   ^^ 

In  deformity,  diagnosis  and  treatment  the  injury 
differs  little  from  supracondyloid  fracture.  This 
conjugal  cartilage  ossifies  about  the  sixteenth  year. 
The  prominent  tubercle  on  the  internal  condyle, 
called  the  epitrochlea  or  internal  epicondyle,  may 
be  the  subject  of  epiphyseal  separation  or  be  broken 
off  with  or  without  a  small  portion  of  the  bone  at  its 
base.     The  line  of  fracture  is  enfirelv  without  the 
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limits  of  the  joint ;  hence,  the  articular  motions  are  unimpaired  unless 
by  spasm  or  fear  of  pain.  Downward  and  forward  displacement  of 
the  fragment  occurs  when  its  fascial  envelope  is  sufficiently  disturbed 
to  permit  the  influence  of  muscular  traction.  Simultaneous  injury 
to  the  ulnar  nerve  lying  in  the  groove  behind  the  epicondyle  is  pos- 
sible. Abnormal  mobility  and  crepitation  are  easily  detected  by  grasp- 
ing the  tubercle  in  the  fingers. 
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Fractures  separating  either  of  the  condyles  from  the  shaft  necessarily 
involve  the  joint,  and  hence  are  very  important  injuries.  Such  frac- 
tures are  common.  The  essential  components  of  tlie  elbow  hinge  are 
the  ulna  and  the  articular  surface  of  the  internal  condyle.  Hence, 
fractures  of  the  inner  condyle  are  especially  dangerous  to  the  future  in- 

Fia.  195.  Fio.  136. 


t^rity  of  joint  mobility.  The  ulna  joins  the  humerus  in  such  a  way 
that  the  axes  of  the  two  bones  form  a  divergent  angle.  This  outward 
deflection  of  the  forearm  gives  the  carrying  i'unetion  to  the  limb, 
by  which  the  hand  when  hanging  by  the  side  is  enabled  to  carry  bur- 
dens without  striking  the  thigh.     Ijoss  of  this  angle  by  ascent  of  the 


EplphfHs]  HpantioD  or  ^clnr^  iiboTe 
MBdTls,  showing  pgwibll  It  y  ofilefuriiilli 
bf  tilting  Oa  lower  ri^pueut.    (ALL[S.) 

intemsl  condyle  or  descent  of  the  external  condyle  after  fractures 
causes  the  gunstock  deformity  and  more  or  less  imjuiir^  the  usefid- 
ness  of  the  limb.  Such  displacements  are  very  common.  Tlie  con- 
dyloid fragment  in  fracture  of  the  inner  coudyle  is  usually  displaced 
upward  and  backward  and  dntgs  the  attached  ulna  with  it,  thus 
destroying  the  divergent  angle  at  the  elbow.  It  is  said  that  a  quarter- 
inch  displacement  u|>wurd  will  destroy  this  angular  deviation.     The 
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anterior  or  posterior  right  angle  splint  often  used  to  dress  this  fracture 
is  accused  of  being  a  frequent  cause  of  this  deformity,  because  such  a 
splint  bandaged  upon  the  flexed  elbow  tends  to  raise  the  ulna  till  it  lies 
on  the  same  plane  as  the  radius,  while  it  normally  lies  below  that  bone 
when  the  elbow  is  bent.  The  displacement  in  fractures  of  the  outer 
condyle  is  often  upward,  thus  increasing  the  outward  angle  at  the 
elbow ;  but  the  radius  with  the  attached  condyloid  fragment  may  be 
forced  down  by  rectangular  splints  till  it  reaches  the  level  of  the  ulna, 
so  as  to  cause  a  loss  of  the  divergent  angle  at  the  elbow.     Dr.  Allis 
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Fig.  200. 
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thinks  that  epiphyseal  separation  and  fractures  above  the  condyles 
may  show  similar  distortion  from  the  use  of  rectangular  splints.  Con- 
dyloid fractures  are  occasionally  associated  mth  partial  or  complete 
dislocation  of  one  or  both  forearm  bones. 

Thf  existence  of  mobility  and  crepitus  is  to  be  determined  by  grasp- 
ing the  lower  end  of  the  humerus  and  the  suspected  condyle  with  the 
fingers  of  the  two  hands  and  endeavoring  to  move  the  condyle  alter- 
nately backward  and  forward.  In  the  fully  extended  normal  articula- 
ti(m  a  line  joining  the  two  cpieondylea  crosses  the  tip  of  the  olecranon, 
but  as  flexion  i.i  made  the  olecranon  sinks  below  this  line.  The  posi- 
tion of  the  head  of  the  radius,  one  half  inch  below  the  external  epi- 
condyle,  should  also  be  recollected  in  order  to  differentiate  dislocation 
of  this  bone.  If  the  surgeon  places  a  finger  at  this  point  and  then 
rotates  the  jmtient's  hand,  the  head  of  the  radius  will  be  felt  rolling 
under  the  integument.  The  transverse  diameter  of  the  lower  end  of  the 
humerus  is  usually  increased  in  condyloid  fracture,  because  of  the  ob- 
liquity of  the  line  of  fracture  and  the  common  tendency  in  both  frac- 
tures to  upward  displacement ;  but  it  is  often  difficult  to  be  certain  of 
this  widening.  A\'lien  backward  displacement  has  occurred  after  frac- 
ture of  the  internal  condyle,  the  prominent  olecranon  during  flexion 
and  the  disappearance  of  this  projection  during  extension  greatly  re- 
semble backward  di^ocation  of  tlie  bones  of  the  forearm. 
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The  term  iiitcrciiiKlyloid  is  iippliwl  to  tliosc  friK-ttirc:*  in  wliicli  tlii' 

(iiiKlvles  are  split  aimrt  mid  at  tlit'  «iniL'  tinif  are  f-epanited  from  tlii' 

shaft.    The  fracture  liiicf! 

may  In-   exft-eiUiiffly  ili- 

vcrr-e  ill  (Urw'tiiui,  Imt  in 

piDijile  rases   lussiiiiie   au 

irreguhir  T  or  Y  shaiH'. 

Ill    iiitore<HKlyl<)iiI    fnic- 

tiircs,whieh  are,  Imwever, 

lint    very     (imiiiKiii,    tlie 

jiiint  is  of  ooiir.-k'  iiii]ili- 

eiiteil  aii<l  verj'  often  jrretit 

daiiiagc'  to  tlio  sioft  jmi'ts 

<i>-exists.     8t.'pnratiiin  of 

the     eoiidyles    witli     the 

olceRiiioii   tiireed   ii|»    Ih;- 

twooii    thciii     is    a     not 

iiniisiial        ili.splaeeiiieiit. 

Gn-Jit   distortion    of  the 

joint,  iiicrwused  ^vidth  of 

tlie  lower  cud  of  the  hii- 

nitTiw     ainf     crepitation 

M'lieii  the  f'nictiii'cil    siir- 

fiices  are    bmiifilit    into 

coutuct  render  the  diag- 
nosis evident. 

Diagnosis   of   Frac- 
tures at  the  Lower  End 

of     the     HumemB. — 

Su|>ra-coiidyloid  fracture 

with  tlie  itrdinary  iKu-k- 

w-ard  dt.-jiilaeenient  of  tlie 

h)wer  frsifrmeiit  sliows  iiii- 

iisnal  jirojeetion  of  tlie  oleeramm  and  tricciis  tendon,  inennispil  hy 
straifrlitcniofr  the  ellniw ;  ii  irrectitm  of  de- 
formity when  tnietion  is  made  ii|>on  the 
forearm,  ivith  i-eciirreni-e  of  the  same  when 
the  traction  ceases  and  the  cIIkiw  is  bent ; 
motion  and  crepitus  aliove  the  joint ;  fnn- 
mobility  at  the  Joint  winch  may,  however,  l>e 
limited  by  swelling;  or  sjKism  ;  and  a  normal 
n'hition  of  the  oleerinmn  ami  eiiiinndylcs. 
In  Imekwanl  dislocatiiai  of  the  lx>"cs  of  the 
forearm  the  nsnal  j»n)ici'tion  of  ihe  (ilecr.iiion 
and  triceps  tendon  is  diminished  by  sti-.iitrlit- 
eiiinfr  the  ell«w  and  the  jwiint  of  tin-  olc- 
ci-anon  rises  aU)ve  the  level  of  the  epieoii- 
dvies ;  when  the  defornlit^■  is  n-dnced  there  is 
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a  distinct  snap  iind  recurrence  of  distortion  docs  not  readily  recur ;  no 
motion  or  crepitus  can  Ix?  developed  alx)ve  tlie  joint,  though  joint  fric- 
tion niav  simulate  fracture  crepitus ;  the  normal  articular  movements 
are  almost  abolished  and  the  joint  is  fixed,  though  some  abnormal  lat- 
eral motion  may  be  possible ;  the  relative  position  of  the  epicondyles 
and  olecranon  is  altered  ;  the  head  of  the  radius  is  not  in  its  proper 
situation  ;  the  distance  between  the  epicondyles  and  the  corresponding 
styloid  processes  at  the  wrist  is  decreaseil ;  and  the  lower  end  of  the 
humerus  feels  smoother  and  wider  than  the  lower  end  of  the  shaft  in 
case  of  fracture. 

When  the  lower  fnigment  is  displaced  forward  the  question  of  diag- 
nosis is  easily  settled,  because  forward  dislocation  of  the  forearm  is 
exceedingly  rare  and  the  symptoms  are  characteristic. 

Fracture  of  the  internal  condyle  is  diagnosticated  by  crepitus  and 
indeix»ndent  mobility  ;  lateral  mobility  at  the  elbow  joint  when  the  fore- 
arm is  extended  ;  and  in  addition,  when  displacement  is  present,  change 
in  the  divergent  angle  of  the  ellx)w  and  alteration  in  the  horizontality 
of  the  line  drawn  across  the  back  of  the  articulation  joining  the  epi- 
condvles  and  olecranon.  If  dislocation  of  the  head  of  the  radius  co- 
exists,  the  head  of  that  bone  will  probably  be  discovered  behind  the 
external  condyle  and  the  internal  ct>ndyloid  ridge  of  the  humerus  will 
be  felt  to  terminate  abruptly  at  the  line  of  condyloid  fracture.  In 
fracture  of  the  external  condyle,  crepitation,  indei>endent  mobility, 
alteration  of  the  normal  lateral  deviation  of  the  axis  of  the  limb  at  the 
elbow,  change  of  the  external  condyle's  relation  with  the  other  condyle 
and  olecranon  but  a  normal  relation  with  the  head  of  the  radius  will 
serve  to  indicate  the  nature  of  the  lesion. 

The  relation  of  the  external  condyle  to  the  head  of  the  radius 
should  be  carefully  studied  when  outward  dishx^ation  of  the  radius 
and  ulna  is  a  question  to  be  determined. 

In  suspected  intercondyloid  fractures,  great  deformity  with  ab- 
normal rclation  of  the  bony  landmarks,  increase  in  width  of  the 
lower  end  of  the  humerus,  independent  mobility  of  the  condyles  and 
between  the  condyles  and  shaft,  and  crepitation,  especially  noticeable 
when  the  olecranon  is  drawn  down  and  the  condyles  pressed  together, 
are  the  symptoms  to  be  sought. 

Disability  after  fractures  of  the  lower  end  of  the  humerus  has  often 
been  ascribed  to  synovitis  due  to  involvement  of  the  joint  by  the  frac- 
ture. It  is  probable  that  the  stiffness  is  nearly  always  due  to  imper- 
fect reduction  of  the  fragments.  This  defect  in  treatment  {permits 
mechani(uil  obstruction  to  free  motion ;  becrause  the  fragments  or  the 
masses  of  callus,  due  to  their  malposition,  alter  the  shape  of  the  articu- 
lating surfaces.  Hence,  a  careful  examination  under  general  anaesthesia 
and  with  Ko(»ntgcn  rays  is  often  imperative  in  these  fractures.  If 
there  l)e  doubt  as  to  the  perfection  of  the  replacement,  arthrotomy 
should  be  performed.  An  aseptic  incision  is  free  from  probability  of 
harm  and  enables  the  surgeon  to  do  justice  to  the  condition.  The  front 
of  the  condyles  is  best  exposed  by  an  incision  over  the  inner  edge  of  the 
long  supinator  nuiscle.     This  muscle  is  then  drawn  outwards. 
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Treatment  of  Fractures  at  the  Lower  End  of  the  Humerus. — 
Many  surjieons  treat  these  fractures  in  the  flexed  position  with  iin- 
tonur  or  iutcrual  lingular  W(x)(ien  spliute  or  with  jMisU'rior  niiguhir 
trougli-like  splints,  luatle  of  felt,  tin,  gvitfiini  or  similar  material. 
The  Ixft  ivaults  will  geiifnilly  lienbtaiiietl  l)y  keeping  Uii"  joint  almost 
completely  extended  during  the  time  that  displaci'mcnt  is  likely  to  (it- 
cur.  Ankylosis  in  the  extended  [KKitureisvery  undesirable,  but,  unless 
permanent  ankylosis  is  very  certain  to  occur,  disability  from  the  gun- 
i<to<^'k  deformity  is  best  guarde<l  against  by  keeping  the  joint  extended. 
Fractures  of  the  epicondyles,  soine  fractures  of  the  ext<Tnal  condyle, 
fracture  of  the  interna]  eiindyle  with  backward  luxation  ofthe  radius  and 

Fig.  203. 


ulna  and  IkkI  intercondyloid  fractures  may  [HTluips  give  lictter  result;* 
Ti'hen  the  flexed  jtosition  is  ado]ite<l,  lint  for  the  grcjit  inajoi-ily  of  eases 
the  extended  pcistun^  is  Ix-tter.  The  dressing,  then,  fur  fractures  at 
the  lower  end  of  the  humerus  consists  of  a  flat  woo<Ien  splint, 
twelve  or  fourteen  inches  long,  ])laeed  up<m  the  anterior  surface  of  the 
arm  and  forearm,  with  a  little  extra  jiaddlng  at  the  U-nd  of  the  ell»>w 
as  complete  extension  of  the  joint  is  n')t  d<'sir(^d.  The  application  of 
a  mouldeil  gyj>8um  splint  to  the  anterior  or  jx^terior  suriaee,  or  to  the 
entire  eircumti-n-nce  ofthe  ana,  is  sometimes  preferable,  .Vbout  three 
weeks  is  usually  long  enough  to  retain  the  splint  uixhi  the  limb.     In 
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all  cases  the  surgeon  should  see  that  the  outward  deflection  of  the  fore- 
arm, due  to  the  obtuse  angle  between  the  axes  of  the  arm  and  forearm^ 
is  maintained.  It  is  usually  best  to  have  the  flat  splint  cut  so  as 
to  make  a  slight  outward  deflection  between  the  axes  of  the  upper  and 
lower  portions.  Such  splints  are  quickly  cut  from  a  strip  of  board 
with  a  pocket  knife.  It  is  well  to  compare  the  patient's  arms,  as  the 
normal  outward  deflection  varies  in  individuals.  If  the  position  of  ex- 
tension is  uncomfortable,  or  if  there  is  reason  to  believe  that  permanent 
ankylosis  is  about  to  occur,  the  flat  splint  may  be  removed  at  the 
end  of  two  weeks  and  the  elbow  carefully  flexed  to  nearly  a  right  angle. 
Should  the  fragments  remain  in  good  position  and  no  tendency  to  re- 
currence of  deformity  be  present,  the  subsequent  treatment  may  be 
conducted  with  an  angular  splint. 

In  very  bad  intercondyloid  fractures  and  fractures  involving  the 
radius  and  ulna  as  well  as  the  humerus,  ankylosis  mil  sometimes  occur  ; 
hence  the  flexed  position  here  should  he  adopted  more  frequently  than 
in  other  cases.  Proper  coaptation,  made,  if  necessary,  after  incision 
into  and  inspection  of  the  joint,  will  often  avert  this  ankylosis.     If 

Fig.  204. 


Anterior  angular  splint,  with  changeable  angle. 


Fig.  205. 


Fig.  206. 


Posterior  angular  trough. 


Deviating  flat  splint  for  fracture.**  through  the 
condyles  of  the  humerus. 


retention  of  the  fragments  in  proi)er  i)osition  is  difficult,  subcutaneous 
nailing  together  of  the  pieces  may  be  wise.  Continuous  traction  by 
weights  may  become  necessary  to  keep  the  fragments  in  position.  Exci- 
sion of  the  joint  may  be  demanded  in  such  fractures,  if  open.  It  is 
l)etter  in  such  excisions  to  avoid,  if  practicable,  removal  of  the  upper 
ends  of  radius  and  ulna,  l)ecjiuse  otherwise  the  insertions  of  the  great 
muscles  are  di.sturbed.  Passive  motion  should  not  be  made  if  it 
causes  \mn.  The  moderate  stiffiiess,  usually  left  even  in  favorable 
cases,  will  disappear  in  the  course  of  a  few  weeks  after  removal  of  the 
splints,  especially  if  active  and  passive  motions  accompanied  by  fric- 
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tion  be  employed.  If  inflammatory  involvement  of  the  joint  has 
taken  place,  early  passive  motion  will  do  no  good  but  probably  much 
harm.  Union  occurs  in  fractures  of  the  lower  end  of  the  humerus  in 
four  or  five  weeks. 

Fractures  of  the  Bones  of  the  Foreajm. 

Fracture  of  both  bones  of  the  forearm  near  the  middle  is  quite 
common,  but  fracture  of  the  shaft  of  either  bone  alone  is  unusual. 
When  the  radius  alone  is  broken  the  lesion  is  nearly  always  situated 
near  its  lower  end,  while  the  ulna  when  broken  alone  nearly  alwavs 
suffers  such  lesion  at  the  upper  end. 

Fracture  of  the  Olecranon. — Direct  violence  may  cause  the  ole- 
cranon to  be  broken  from  the  shaft  of  the  ulna,  but  it  is  probable  that 
a  great  majority  of  these  fractures  are  due  to  a  leverage  action  conse- 
quent upon  the  triceps  holding  the  process  firmly  against  the  lower 
end  of  the  humerus  at  the  time  the  impinging  force  is  applied  to  the 
forearm.     The  bone  snaps  in  such  cases  as  a  stick  is  broken  by  the 

Fig.  207. 


Fracture  of  olecranon  with  fthrous  union.    (Park.) 

hands  across  one's  knee.  Muscular  contraction  alone  seldom  causes 
this  fracture.  The  location  of  fracture  varies,  but  most  commonly  is 
near  the  middle  of  the  process,  where  there  is  a  narrowing.  The 
epiphyseal  cartilage,  which  ossifies  about  the  sixteenth  year  of  life,  is 
placed  near  the  middle  of  the  olecranon ;  therefore,  supposed  fractures 
in  young  persons  may  really  be  instances  of  diastasis  or  epiphyseal 
seplaration.  The  triceps  muscle  tends  to  displace  the  upper  fragment 
upward,  but  the  process  is  so  attached  to  the  humerus  by  ligaments 
and  the  tendinous  expansion  of  the  muscle  so  ensheathes  it  and  the 
adjacent  part  of  the  ulna  that  not  much  separation  occurs,  unless  the 
forearm  is  flexed.  In  fact  in  many  instances  no  marked  displacement 
takes  place  even  in  flexion,  because  the  fragments  are  bound  together 
by  the  untorn  aponeurosis.  Under  the  opposite  conditions  a  separa- 
tion of  as  much  as  two  and  a  half  inches  is  said  to  be  iK)ssible,  but  this 
probably  refers  to  the  joint  in  a  flexed  or  semiflexed  position.  The 
intra- articular  effusion  that  frequently  arises  and  the  tendency  of  the 
biceps  and  anterior  brachial  muscles  to  draw  up  the  forearm,  and  thus 
crowd  the  humerus  into  the  gap  between  the  ulnar  shaft  and  olecranon, 
probably  have  an  influence  in  causing  separation  of  the  fragments. 

The  symptoms  are  localized  pain  and  swelling,  lateral  mobility,  and 
crepitus,  combined  with  more  or  less  loss  of  jxjwer  to  extend  the  fore- 
arm and  with,  in  some  cases,  a  noticeable  dei)ression  at  tlie  seat  of 
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fmcturc.  Tlie  last  two  syniptoniB  vary  greatly  mth  the  degree  of 
laceration  of  the  fibrous  eiivelo]>c  of  the  bone.  The  development  of 
crcjiitiis  may  require  the  fully  extended  position  oi  tlie  joint  in  order 
to  obtain  contact  of  the  bony  surfaces. 

Union  may  be  bony,  but  is  generally  fibrous.  A  comparatively  long 
fibrous  bond  gives  but  moderate  disability,  if  there  coexist  no  adhesions 
of  the  olecranon  to  the  humenis  and  no  iutra-artieular  fibrous  obstruc- 
tion. This  is  due  to  the  fact  that  jiowerful  and  extensive  flexion  is  a 
more  important  function  of  the  elbow  than  complete  extension.  Un- 
united fracture  is  not  very  infretiucnt.     In  ordinary  ca'i^cs  cure  takes 

Fio,  2(W. 


place  in  about  four  weeks,  and  though  the  joint  is  necessarily  involve*!, 
there  is  no  tendency  to  ankylosis  of  the  elbow. 

When  scjiaration  of  the  fragments  Is  present,  the  injury  should  be 
treated  with  a  splint  to  keep  the  elbow  extended  to  that  degrei>  which 
is  seen  when  the  arm  hangu  passively  at  the  side.  As  ankylo^^is  is  not 
to  1m.'  nnti<>i[>uted,  the  most  accurate  coaptation  possible  is  to  be  sought. 
This  is  obtainable  only  by  tlie  extended  jwsture ;  but  the  extension 
must  not  Ik'  so  excest^ive  as  to  ben<l  the  joint  backwanl,  which  is  i>o3- 
sible  wh«;n  the  normal  cheek  to  such  motion  given  by  the  olecranon  is 
(hfstroyetl  by  fracture.  The  upix-r  fragment  may  be  stca<lic(l,  or  pulled 
down  if  nccessan,-,  by  a  strip  of  adhesive  plaster  so  applied  above  it 
that  the  ends  cros.^;  each  other  upon  the  forearm.  An  anterior  straight 
splint  of  woo<l  oi'  metal  or  a  circular  gyjraura  dressing,  leaving  the  el- 
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bow  uncovered,  is  tlien  appliwl  from  the  upper  third  of  the  arm  to 
the  lower  third  of  the  forearm.  If  it  is  impossible  to  bring  the 
fragments  together  by  extension  alone,  the  upper  fragment  may  be 
fastened  to  tlie  shaft  by  a  steel  nail  driven  through  the  skin,  through 
the  upj>er  fragment  and  into  the  lower  fragment.  Tlie  nail  may  l>e 
withdrawn  in  about  two  weeks.  Tenotomy  of  tlie  triceps  tcudon 
would  be  justifiable  to  overcome  upward  displacement.  If  there 
is  much  primary  synovial  efFusion  into  the  joint  increasing  the  displacc- 
nieat,  aspiration  is  proper.  When  violent  reaction  occurs  and  anky- 
losis seems  probable,  passive  motion  may  bo  cautiously  made  after 
three  weeks,  but  is  to  be  omitted  if  it  causes  inflammatory  reaction. 
When  there  is  little  tendency 

to  separation  and  flexion  does  Fio.  20y. 

not  increase  the  displacement, 
the  limb  may  be  treated  in  a 
semi-flexed  position,  if  exten- 
sion causes  discomfort.  When 
great  disability  has  resulted 
from  long  fibrous  union,  great 
improvement  has  been  obtained  A<ihi-Biie  sirip  oppiied  m 
by  exposing  the  bone,  freshen- 
ing the  ends  and  fastening  the  frsigments  together  by  wire  sutures  in  - 
troduced  so  as  not  to  penetrate  the  joint. 

Fracture  of  the  coronoid  pi-ocess  is  verj-  rare  except  as  a  complica- 
tion of  backward  luxation  of  the  ulna  or  of  radius  and  ulna  together; 
then  the  process  is  liable  to  be  broken  oft'  by  iH-ing  driven  against  the 
articular  surface  of  the  humerus.  The  symptoms  are  the  presence  of 
a  small  movable  body  in  the  line  of  the  tendon  of  the  anterior  brachial 
mtiscle,  crepitation  and  usually  the  symptoms  of  dislocation  of  the 
forearm.     Displacement  from  muscidar  contraction  is  impossible,  un- 


less the  line  of  fracture  be  below  the  base  of  the  process,  for  the  ten- 
don is  not  inserted  ujwn  the  apex  of  the  coronoid  process.  A  similar 
reason  proves  the  supposed  detachment  of  this  ajKjphysis  by  muscular 
contraction  an  error.  Treatment  consists  in  immnhilization  with  a 
BpUnt  or  the  gi-psum  Iwndage  for  a  ample  of  weeks  with  tlic  elbow 
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flexed  at  a  right  angle  or  less.     A  sling  should  then  be  worn  for  ten 
days  or  two  weeks  longer. 

Fractures  of  the  Head  and  Neck  of  the  Radius. — Of  these  rare 
injuries  little  is  known.  A  splitting  off  of  a  part  of  the  articular  sur- 
face of  the  head,  Avith  the  line  of  fracture  running  down  the  neck,  is 
perhaps  the  most  common  form  and  is  obser\'ed  in  connection  with 
coronoid  fracture  of  the  ulna.  The  fracture  may  be  entirely  within 
the  joint ;  hence  synovitis  and  defect  in  bony  union  might  be  expected. 
Loss  of  power  of  rotation,  crepitation,  the  presence  of  a  movable  frag- 
ment and  an  apparent  widening  of  the  head  of  the  radius  are  the 
symptoms  likely  to  aid  in  the  diagnosis.  The  radius  may  also  be 
broken  at  the  neck  just  above  the  bicipital  tubercle.  Immobilization 
for  three  or  four  weeks  in  the  flexed  and  supine  position,  which  re- 
laxes the  biceps,  should  be  the  treatment. 

Fig.  211. 


Union,  with  slight  lateral  displacement,  of  fracture  of  radius  and  ulna. 

Fractures  Near  the  Middle  of  the  Forearm.     Fracture  of  the 

Shaft  of  Both  Bones, — When  the  radius  and  ulna  sustain  simultaneous 
fracture  of  the  shaft,  it  is  usually  found  that  direct  violence  has  caused 
the  injury ;  and  as  a  rule  the  radial  fracture  is  nearer  the  elbow  than 
is  the  ulnar  fracture.  Fractures  from  muscular  contraction  are  oc- 
casionally seen.  Green-stick  fracture  is  not  uncommon.  Angular 
displacement  toward  the  interosseous  space,  overriding  and  rotary  dis- 
placement of  the  radius  are  sources  of  deformity.  The  overriding  may 
shorten  the  limb  two  or  three  inches.  When  the  radial  fracture  is 
above  the  insertion  of  the  round  pronator  muscle,  the  short  supinator 
and  the  biceps,  which  is  also  a  supinator  have  uiiopj>osed  action  ; 
hence  the  upi)er  part  of  the  bone  is  supinated  and  the  lower  jwrtion, 
if  it  is  kept  pronated  by  the  splints,  will  \  unite  with  rotary  deviation. 
To  avoid  this  the  hand  should  be  kept  supine  by  the  splints. 

The  loss  of  rigidity  of  the  limb,  crepitus  and  abnormal  mobility 
render  the  diagnosis  easy.  Union  occurs  in  about  four  weeks,  but  a 
high  grade  of  inflammation  is  not  an  infrequent  complication.  Gran- 
grene  from  (H)nstrietiiig  dressings  must  be  rcmenil)ered  as  a  possible 
danger,  to  which  attention  may  not  be  called  by  any  discomfort  felt  by 
the  patient.  The  comparative  frequency  of  these  complications  prob- 
ably arises  from  the  usual  causation  of  the  fracture  by  direct  violence. 
The  primary  l)an(lage  under  the  splints,  which  is  undesirable  in  all  frac- 
tures, is  to  be  especially  avoided  in  these  injuries.  AVhen  the  two  frac- 
tures arc  directly  opposite  each  other,  when  great  laceration  or  irrita- 
tion of  the  interosseous  membrane  and  fibrous  tissue  has  occurred  and 
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particularly  when  inward  angular  doforniitj  is  perniittod  to  remain  un- 
corrected, normal  pronation  and  supination  are  lialile  to  be  diminished 
or  destroyed  by  an  osseous  bridge,  soldering  the  nt<lius  and  ulna  to- 
gether, or  by  a  protuberance  of  one  or  both  bones.  The  pn^nosis  in 
uncomplicated  cases  is  good,  though  delay  or  failure  in  union  is  not 
very-  infrequent.  After  replacement  of  the  fragments  has  been  obtained 
by  extension  and  counter-extension  and  by  pressure  of  the  fingers  in 
the  space  between  the  two  bones,  the  limb  should  be  placed  in  the 
supine  position,  that  is,  with  the  palm  of  the  hand  upwartl,  and  so 
maintained  by  splints  until  consolidation  has  occurred.  The  i^mi- 
snpine  position  is  often  adopte<],  but  as  ftiU  supination  is  required  to 
prevent  rotary  deformity  of  the  radius  when  it  is  broken  above  the  in- 
sertion of  the  round  pronattir,  it  i:*  safer  to  teach  the  adoption  of  com- 
plete supination  for  all  cases  of  fracture  of  the  slmft.  The  object  of 
the  posture  is  to  prevent  the  formation  bridges  of  callus  between  tlic 
bones  at  the  seat  of  fracture. 

A  straight  palmar  and  a  trtraight  <lorsal  splint 
extending  from    the  elbow  to   the  fingers  make  ^"*-  212. 

a  comfortable  and  convenient  dressing,  if  the 
forearm  is  to  be  kept  in  the  semi-supine  position. 
If  it  is  desired  to  maintain  the  supine  iH>sition, 
the  elbow  and  upper  arm  mnst  be  included  iu  tlie 
splint.  Then  a  right  angle  trough  applied  to  the 
dorsal  snrfiiee  of  arm  an«i  forearm,  or,  better  per- 
haps, a  right  angle  splint  applied  to  the  anterior 
surface  is  required.  After  partial  consolidation 
has  occurred,  say  at  the  end  of  two  weeks,  two 
straight  splints  may  be  substituted  for  the  an- 
gtilar  one,  since  at  that  time  the  risk  of  rotary  dis- 
tortion is  no  longer  great.  In  fractures  below  the 
ingertion  of  the  niund  pronator  such  splints 
may  be  used  from  the  li^iuning  of  the  treatment, 
but  must  be  slightly  wider  than  the  arm,  so  tiiat 
the  bandage  shall  not  pre^s  the  bones  together  at 
the  dte  of  fracture.  The  jtalmar  splint  is  made 
more  comfortable  by  having  the  distal  end  cut 
off  obliquely  and  well  ^Kidded  for  the  fingers  to 
close  over  it.  Md "uni'un  hciVMiTtonM 

In  all  these  fractures  the  sling  should  be  u^b^'^'^^w^o'"''"  ""' 
broad  enough  to  sup|Mtrt  l)oth  hand  and  fitrearm. 
A  narrow  sling  supjtorting  one  [mrt  only  is  lialde  to  p«'rmit  saving 
and  angular  deformity.  This  is  especially  so  when  the  palnmr  and 
dorsal  splints  are  employed.  Tlie  use  of  a  nari-ow  compress  under  the 
splint  to  prevent  encnwichment  of  the  fragments  ujx>n  the  intcnB^seiHis 
space  is  either  uinieeessary  or  inefficient.  The  eircidar  gy()suni  dress- 
ing is  not  well  adapted  to  these  fr.ictiires,  though  the  monldctl  gypsum 
splints  are  not  objectionable. 

Duly  examination  is  a  wise  precaution  for  tlie  first  week,  since  ex- 
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cessive  inflammatory  swelling  and  a  tendency  to  digplacement  are  fre- 
quent accompaniments  of  these  injuries.  The  splints  may  be  removed 
in  three  or  four  weeks.  Extreme  overriding  may  require  the  adjust- 
ment of  continued  traction.  In  cases  kept  in  bed  this  may  be 
effected  by  a  weight  and  pulley ;  in  walking  cases  by  elastic  bands 
attached  to  a  splint  prolonged  beyond  the  hand. 

Fracture  of  Shajl  of  Ulna. — -If  the  radius  is  neither  broken 
nor  dislocated,  shortening  is  not  possible  in  fracture  of  the  ulnar  shaft, 
Ijateral  or  angular  displacement  is  readily  discovered  because  of  the 
subcutaneous  position  of  the  ulna.  Alternating  pres- 
Fia.  213.  sure  above  and  below  the  supposed  fracture  or  grasp- 
ing the  two  portions  of  bone  firmly  with  the  fingers 
and  endeavoring  to  move  them  in  opposite  directions 
will  usually  prove  or  disprove  the  existence  of  crepitus 
and  mobility.  If  the  tip  of  the  olecranon  t>e  quickly 
tapped  with  the  fingers  of  one  hand,  while  the  lower 
end  of  the  normal  ulna  is  grasped  with  the  fingers  of 
the  other  hand,  the  transmission  of  the  vibration  along 
the  entire  length  of  the  bone  will  be  readily  felt.  In 
a  broken  bone  this  transmission  will  be  much  less  per- 
fect. Attempts  to  twist  the  arm  may  develop  crepitus 
otherwise  not  easily  elicited.  Forward  dislocation  of 
the  head  of  the  radius  is  said  t«  be  a  not  unusual  com- 
plication of  ulnar  fractures  and  may  be  overlooked. 

Moulding  by  digital  pressure  is  the  only  efficient 
agent  for  correcting  displacement  and  must  be  so  ex- 
erted as  to  avert  infringement  of  the  interasseous  space 
by  angular  deviation  of  the  fragments.  Tlie  same 
dressing  as  that  described  for  fracture  of  the  shafts  of 
Fnoture  ofthin  both  boucs  is  applicable,  though  complete  supination  is 
otniiaa.  (HiMii^  jj^j.  demanded  aa  in  the  former  case.  The  prone  posi- 
tion is  not  allowable,  but  the  semi-supine  will  often  do 
as  well  as  the  supine.  In  most  cases  the  elbow  joint  had  better  be 
controlled.  The  circular  gypsum  dressing  is  often  very  convenient 
and  efficient.  If  the  posterior  gutter  of  felt  or  metal  is  used,  it  is 
important  that  it  should  support  the  ulna  along  its  entire  shaft  as 
well  as  at  its  ends,  lest  sagging  occur  at  the  seat  of  fracture.  The 
splints  should  be  kept  on  about  three  weeks. 

Fradure  of  the  Shafi  of  the  Jiiufuia. — The  function  of  the  radius 
as  the  movable  segment  of  the  forearm,  to  which  the  hand  is  attaclied, 
gives  great  importance  to  this  fracture  and  warrants  a  guarded  prog- 
nosis. Dis}tlaccnient  is  liable  to  be  angular,  forward  and  toward  the 
ulna,  and  the  supinating  muscles  have  a  tendency  to  supinate  fully  the 
upjwr  fragment  if  the  solution  of  continuity  occurs  alK)ve  the  round 
pronator's  insertion  ;  while  the  hand  and  lower  fragment  tend  to  take 
tlie  prone  jmsition.  Jlarked  displacement  of  the  lower  fragment  at 
its  upiwr  end  toward  the  ulna  alters  the  plane  of  the  lower  articular 
face  of  the  bone  and  gives  the  hand  an  abnormal  deviation  toward  the 
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radio)  aitle.  Power  of  voluntary  supination  and  pronation  is  gone, 
and  the  hand  and  forearm  when  grasped  seem  to  be  loose  and  flaccid. 
Overlapping  is  impossible  nnlcsa  the  splint^Hke  ulna  be  broken  or 
dislocated. 

The  diagnosis  is  established  by  mobility,  crepitus,  and  occurrence  of 
the  deformities  just  mentioned.  Absence  of  rotation  of  the  radial  head 
when  the  hand  is  grasped  and  twisted  backward  and  fonvard  is  a  cer- 
tain indication  of  fracture.  In  making  this  examination  the  surgeon 
should  grasp  the  elbow  and  place  his  tliumb  ou  the  head  of  the  radius 
as  it  lies  just  below  the  outer  condyle  of  the  humerus.  A  rubbing 
sensation  similar  to  fracture-crcpitus  is  here  quite  often  developed 
when  no  fracture  exists.  This  is  due  to  friction  of  the  joint  surfaces 
or  to  inflammatory  exudation  among  the  muscles  and  tendons.  The 
treatment  should  be  the  same  as  in  fracture  of  both  bonos,  with  the 
limb  kept  in  the  supine  posture.  This  is  especially  demanded  in  frac- 
tures of  the  upper  jiart  of  the  shaft.  If  the  hand  is  much  displaced 
extcntion  towards  the  ulnar  side  may  be  valuable  in  obtaining  and 
maintaining  correct  apposition.  In  accompanying  dislocation  of  the 
lower  end  of  the  ulna  extension  by  some  deviw  may  be  necessary. 
Motion  of  the  hand  and  elbow  had  better  be  controlled  in  most  cases. 
At  the  end  of  three  weeks  the  splints  may  be  discontinued  and  a  simple 
bandage  used. 

FractnreB  near  the  Wrist  Joint.    FRAt-ruRE  op  thk  Lower 

■  Ekd  of  the  Radiits. — This  exceedingly  common  fracture  was  long 

misunderstood  and  is  still  very  often  improperly  treated.     It  is  fre- 


quently designated  by  the  name  of  one  or  other  of  those  writers  who 
have  discussed  it,  but  such  nomenclature  serves  to  confuse  the  student 
and  to  perpetuate  erroneous  teaching.  The  usual  fracture  line  is  situ- 
ated from  one  third  to  three  (juarters  of  an  inch  above  the  articular 
surface  of  the  bone ;  an<l  is  generally  more  or  less  transverse  in  direc- 
tion, though  some  tendency  to  lateral  or  ante ro- posterior  obliquity  is 
not  infrequent. 

Displacement  of  the  lower  fragment  backward  ui>on  the  lower  cud 
of  the  upper  fragment  is  the  onlinary  deformity  and  is  due  to  the  frac- 
turing force,  not  to  muscular  eontnu-tion.  Some  inipactiim  is  quite 
frequent  from  driving  of  the  dorsal  wall  of  the  upi>Gr  into  the  canwl- 
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lat«d  structure  of  the  lower  fragment ;  aud  actual  loss  of  substance 
from  crushing  the  bony  tissue  is  not  unusual.  At  times  there  is  little 
displacement  ;  at  others  it  occurs  at  the  radial  but  not  at  the  ulnar  side 
of  the  lower  fragment,  which  is  tilted  obliquely  backward.     The  styloid 


llh  the  ordinary  bacliwanl  dtiplui 


(PulfcLtiilcniMiiIUl.) 


process  of  the  radius  is  carrie<l  upward  and  Iwckwanl  by  this  displace- 
ment; and,  therefore,  in  fracture  of  the  lower  end  of  the  radius  the 
radial  styloid  pnKH'ss  is  often  ou  the  same  level  as,  or  even  higher 
(nearer  the  elliow)  than,  the  ulnar  styloid  process. 

This  angular  displacement  tends  to  tlirow  the  articular  surface  with 
the  attached  ciirpiir-  upward,  backward  and  to  the  radial  side.  Hence 
occur  the  jnciiliar  deviation  of  the  hand  and  the  undne  pnmiiiienw  of 
the  lower  end  of  the  idiia,  which  give  such  a  characteristic  appc^anince 
to  the  limb  after  this  injurj.  The  hand  i.s,  a.t  it  were,  carried  away 
from  the  ulna  bv  the  force  which  breaks  the  nidins  and  displaces  the 
lower  fragment.  .Sometimes  the  nlna  is  actually  forced  thniugh  tlie 
integument  by  the  violence  with  which  the  hand  is  forced  away  from 
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it,  on  account  of  the  fon-ible  shortening  of  the  rddiii8.     Such  a  Avound, 
however,  does  not  necessarily  create  an  open  or  compound  fracture,  for 
the  wound  does  not  al- 
ways communicate  with  ^'"*  -"'■ 
the  fracture.     Prepared 
specimens  of  united  frac- 
tures give  perhaps  a  false 
notion  of  the  amount  of 
impaction  originally  ex- 
isting, because  the  for- 
mation of  callus  beneath 
the   9tripped-up  perios- 
teum on  the  dorsal  sur- 
fece  is  misleading.               '*'*'*'^i,.M'i  wk«'H"d'i."iB«mJ[."  Tk.  w."i'l™.)''""'*"* 

The  wrist  joint  is  not 
involved  unless,  as  often  happens,  longitudinal  lines  of  conimiuution 
divide  the  lower  fragment  or  base  of  the  bone  into  more  than  one 
piece.     Fracture  of  the  lower  end  of  the  ulna,  or  of  its  styloid  process 
alone,  and  rupture  of  the  radio-ulnar  ligaments  and  cartilaginous  at- 


Deformll;  In  intU 


tachments  arc  occasional  associate<l  lesions  ;  but,  as  a  rule,  fracture  of 
the  base  of  the  radius  is  uncomplicated  except  by  comminution. 

In  young  persons  epiphy.ieal  sepanition,  with  a  causation  and  de- 


Fnctun  of  loi 


formity  simitar  to  that  which  pertains  to  fracture,  may  occur.     The 
treatment  of  the  two  injuries  is  identical. 

The  iracture  ju:jt  described  is  tlic  usual  one  that  occurs  at  tlie  lower 
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t'xtroniity  of  the  radius  ;  thouf^h  in 
oliippiiifT  off  the  irosterior  lip  of  the 


e  oasea  irregular  fracture  lines 
■ticular  surface  or  splittiog  o£F 
the  radial  or  ulnar  side  of  the  base  by  lines  more  or  less  vertical  ruo- 
iiing  into  the  joint  have  been  seen.  Displacenitnt  forward  of  the 
lowor  fragment,  that  is,  dit^placenicnt  toward  the  palmar  surface  occurs, 
though  comparatively  rarely.' 

Flo.  319. 


The  iinifbrniUy  of  the  hwion  produced  when  the  radius  i?s  broken  at 
the  wrist  shows  that  the  nicchanicjd  <-onditions  causing  the  fracture 
are  iisiuilly  the  same.  Whcm  a  man  foils  cither  forwanl  i>r  backward, 
his  arms  aiv  extonted  to  protect  himM^lf  and  the  violence  is  eon.se- 
quently  ri'ceived  on  the  palms  of  the  outstretched  and  pronated  hand. 
Tile  force  is  thonec  transmittal  to  the  radius  wliieli  is  concave  on  its 
l>almar  siirfair.  Fnictnrc  oecurs  across  this  concave  |Mjrlion  of  the 
bone  and  backivnn!  disjdaeement  of  the  lower  fragment  ciecui-s. 

The  syniiitouis  of  ilie  usual  fracture  are  so  marked  that,  in  a  typical 
'[^■c  Aiiilior's  iiiipcr  In  TraiiB u,-lii>ns  of  Amuricnn  .^urjjical  Asioi-iiiiicrti,  IK'JO. 
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case,  error  io  diagoosis  is  impossible,  if  it  is  recollected  that  disloca- 
tion of  the  radio-carpal  joint  is  exceedingly  rare.     The  deforiuity  of 
the    fracture    so    resem- 
bles   that    of   backward  t""-  220. 
dislocatJon  of  the  carpus 
that  the  fracture  has  at 
times  been  called  a  dislo- 
cation.    This   error    has 
received  apparent  confir- 
mation from  the  fact  that 
after  the  displaced  lower 
fragment  is  pushed  into 
position    there    is    little 
tendency,  except  in  com- 
minuted fractures,  to  re- 
production   of    the    de- 
formity.   The  transverse 
character   of  the    break 
and  the  absence  of  mus-     ^tl7IlSeg^1!^s"4^"f^"MiUu«M ''""  '"  "'"™'°  "' 
cular   disphicing    causes 

render  secondary  displacement  almost  impossible  unless  tlic  wrist  is 
subjected  to  considerable  violence. 

Symptoms. — The  characteristic  distortion  of  the  usual  fnicture  lias 
given  the  name  silver  fork  fracture  to  the  injury.  The  hand  is  apt  to 
he  held  acmi-pronc.     Voluntary  movements  of  the  wrist  are  ^>ainful,  and 

Fro.  221. 


hence  arc  lost,  though  finger  motions  are  but  slightly  inipairt'd.     On 
the  radial  side  of  the  back  of  the  wrist  there  is  a  pniniinence,  the 
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upper  margin  of  which  can  sometimes  be  felt  as  a  bony  ledge.  The 
radial  extensor  tendons  may  sometimes  be  felt  stretched  across  the 
space  between  the  shaft  and  the  upper  portion  of  this  prominence, 
which  is,  of  course,  the  displaced  lower  fragment.  Forced  flexion  of 
the  hand  will  render  these  tendons  more  tense  and  therefore  more 
easily  perceived.  On  the  palmar  surface  of  the  wrist  there  are  a  trans- 
verse furrow  l)ehind  the  ball  of  the  thumb  and  behind  that  a  promi- 
nence, due  to  the  lower  end  of  the  upper  fragment  and  the  inflamma- 
tory eflFusion  which  takes  place  into  the  sheaths  and  tendons  of  the 
flexor  mass  of  muscles.  The  hand  usually  deviates  somewhat  to  the 
radial  side,  the  ulna  is  unduly  prominent  on  the  posterior  and  ulnar 
jtsjiect  of  the  wrist  and  the  stj'loid  process  of  the  radius  is  on  a  level 
or  even  higher  than  that  of  the  ulna.  Mobility  and  crepitus  are  oflen 
absent  because  of  impaction  ;  though  both  may  be  developed  by  strong 
pressure  upon  the  dorsal  prominence.  The  pressure  at  the  same  time 
forces  the  displaced  portion  of  the  radius  into  position  with  a  sensation 
of  snapping  or  grating.  In  comminuted  or  unimpacted  cases  motion  and 
crei)itus  are  often  easily  detected.  Motion  at  the  wrist  joint  or  in  the 
carpal  articulations  may  be  mistaken  for  fracture  mobility.  When  no 
displacement  occurs  there  may  be  no  distinctive  symptoms  except  a 
tender  spot  upon  the  bone,  which  cannot  be  attributed  to  arthritis  as 
it  is  a  little  above  the  known  location  of  the  joint. 

Diagnosis. — The  diagnosis  must  be  made  between  sprain  of  the 
wrist,  fracture  of  the  lower  end  of  the  radius  and  dislocation  of  the 
carpus.  If  no  deformity  such  as  described  above  exists,  it  neverthe- 
less may  be  a  fracture  with  little  laceration  of  the  periosteum  and  no 
appreciable  displacement.  The  diagnosis  then  hangs  upon  the  char- 
acter of  the  vulnerating  force  and  the  position  of  the  tenderness  on 
pressure.  If  the  patient  is  beyond  middle  age,  has  fallen  heavily  on 
his  palm  and  complains  of  localized  tenderness  about  half  an  inch 
above  the  joint,  fracture  is  the  probable  lesion.  If  the  point  of  ten- 
derness is  over  the  wrist  joint  or  if  the  fall  was  a  slight  one,  a  sprain 
with  subsequent  arthritis  is  the  most  likely  injury.  When  the  usual 
displacement  backward  of  the  lower  fragment  has  taken  place,  error 
after  a  careful  examination  is  unlikely,  though  it  is  tnie  that  the 
swelling  of  severe  sprain  does  sometimes  simulate  the  deformity  of 
fracture. 

Backward  dislocation  of  the  carpus  is  the  only  luxation  resembling 
fracture  and  any  dislocation  about  the  wrist  is  exceedingly  rare. 
Backward  dislocation  would  show  no  change  in  the  relative  position 
of  the  styloid  processes  to  each  other,  would  give  a  smooth,  laterally 
cronvex  upper  border  to  the  dorsal  prominence  and  would  be  reduc(»d 
with  a  smooth  snap  rather  than  with  a  rough  grating.  Deformity 
would  {)erhaps  Ik?  more  easily  reproduced  than  in*  the  usual  non-com- 
minuted fractur(».  Dislocation  of  the  radio-ulnar  joint  would  give  a 
very  different  distortion  from  that  of  fracture  of  the  base  of  the  radius. 

In  a  person  of  less  tlum  twenty  years,  epiphyseal  separation  is  to  he 
expected  rather  than  fracture.     The  exact  diagnosis  is,  however,  unim- 
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portant,  for  the  treatment  is  identical  with  that  of  fracture.  Inter- 
ference with  the  future  growth  of  the  bone  may  perhaps  follow  epi- 
physeal separation. 

The  fracture  with  anterior  displacement  gives  a  different  deformity 
from  the  common  form  with  posterior  displacements.  It  is  recogni- 
zable by  the  prominence  under  the  flexor  tendons  due  to  the  displaced 
lower  fragment. 

Treatment. — ^The  essential  point  in  the  treatment  of  this  fracture  is 
early  and  complete  replacement  of  the  lower  fragment.  The  pro- 
tracted convalescence  and  frequent  stiffness  of  the  wrist  and  fingers 
seen  after  this  injury  arc  due  to  imperfect  reduction  of  the  fracture  and 
the  confinement  of  the  fingers  during  the  use  of  the  fracture  dressing. 
When  there  is  neither  comminution  nor  loss  of  tissue  by  crushing,  the 
fracture  can  usually  be  cured  in  three  U)  five  weeks  with  little  or  no 
deformity  and  without  stiffness  of  the  fingers.  When  comminution 
and  crushing  exist,  cure  without  impairment  of  motion,  though  j)er- 
haps  with  more  or  less  persistent  deformity,  is  nearly  always  j)OSsible 
and  in  the  same  time.  Old  and  rheumatic  patients  may  perhaps  ex- 
hibit a  greater  tendency  than  others  to  rigidity  of  the  joints ;  but  stiff 
fingers  are  usually  an  indicMition  of  imperfect  reduction  of  the  frag- 
ments, which  by  their  projection  interfere  with  the  extensor  and  flexor 
tendons  and  cause  adhesive  inflammation.  No  apparatus  should  he 
applied  that  restricts,  at  any  jx^riod  of  the  treatment,  full  and  free  mo- 
tion of  the  fingers.  In  uncomplicated  cases  the  splint  need  not  Ik» 
worn  more  than  about  ten  tlays ;  provided  that  the  patient  is  suffi- 
ciently intelligent  to  avoid  submitting  the  arm  to  unexpected  strains 
and  blows.  This  is  because  of  the  slight  tendency  to  reprcnluction  of 
deformity  in  the  properly  reduced  fracture.  In  careless  j)atieuts  and 
in  comminuted  or  other^vise  complicated  fractures,  support  with  the 
splint  should  be  continued  for  three  weeks.  Uncomplicated  cases  in 
intelligent  persons  may  be  treated  without  any  splint  whatever.  A 
band  of  adhesive  plaster  or  a  roller  bandage  applied  around  the  wrist  at 
the  seat  of  injury  is  all  that  is  necessary  after  perfect  reduction  has  Ix^en 
accomplisheil.  Passive  motion  is  probably  never  necessary,  if  the  frac- 
ture is  properly  replaced  and  the  j)lay  of  the  fingers  not  restricted  dur- 
ing the  use  of  the  splint. 

Reduction  is  always  painful,  but  is  usually  so  quickly  ac(x>mplished 
that  an  anaesthetic  is  seldom  needed.  Ether  or  nitrous  oxide  should 
be  employed,  however,  if  there  is  likeliluHxl  of  th(»  pain  preventing  per- 
fect coaptation  of  the  parts.  Most  persons  undertaking  to  treat  this 
fracture  do  not  apply  sufficient  force  to  completely  rej)lace  the  lower 
fragment.  The  surgeon  must  apj)ly  force  directly  to  the  fragments. 
The  force  must  be  great.  I^'t  him  put  the  patient\s  hand  in  the  prone 
position,  grasp  the  middle  of  the  forearm  with  one  hand  and  take  hold  of 
the  patient's  palm  with  the  other  hand  in  such  a  manner  that  his  thumb 
can  make  strong  pressure  upon  the  ai)ex  of  the  dorsal  prominence. 
By  making  traction  on  the  hand  of  the  patient  and  then  suddenly  flex- 
ing the  patient's  wrist,  while  at  the  same  time  he  j)resses  with  his 
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thumb,  with  all  his  strength,  upon  the  projection  at  the  back  of  the 
wrist,  he  can  nearly  always  force  the  lower  fragment  into  its  proper 
jK)sition.  A  repetition  of  this  manoeuvre  is  sometimes  requisite  before 
atrcuratc  replacement  is  obtained.  The  grating  produced  as  the  frag- 
ment, which  may  have  been  impacted,  is  driven  into  its  normal  posi- 
tion can  at  times  be  distinctly  heard  by  bystanders.  The  limb  at  once 
a^umes  its  normal  contour.  The  disappearance  of  the  bony  ledge  or 
shoulder,  previously  perceptible  to  the  touch  where  the  upper  margin 
of  the  lower  fragment  was  elevated  above  the  level  of  the  shaft  of  the 
radius,  is  an  indication  that  reduction  of  the  backward  displacement 
has  been  accomplished.  Still  further  manipulation  may  occasionally 
be  nccessarj'  to  reconstruct  the  normal  outline  of  the  radius,  w  hich  has 
at  the  \\Tist,  it  w  ill  be  remembered,  a  amcave  palmar  surface.  If  great 
comminution  or  crushing  has  been  incidental  to  the  fracture,  perfect 
restoration  of  shajx*  may  be  impossible,  although  the  deformity  can  be 
greatly  diminished.  In  such  cases,  also,  retention  of  the  fragments  in 
goo<l  position  may  be  somewhat  difficult. 

Firm  impaction  or  entanglement  of  the  fragments  in  the  tendons  or 
dorsal  periosteal  bands  may  require  that  the  hand  and  attached  lower 
fragment  be  first  bent  strongly  backward,  in  order  to  release  the  inter- 
locking before  making  traction,  flexion  and  pressure.  This  preliminary 
measure  is  not  often  necessary. 

After  reduction  ha.s  been  accomplished  any  form  of  dressing  is 
allowable  pn)vided  it  immobilizes  the  limb,  does  not  tend  to  ob- 
literate the  normal  cur\'e  of  the  palmar  face  of  the  radius  and  permits 
the  patient  to  move  his  fingers.  It  was  formerly  thought  that  splints 
deflecting  the  hand  to  the  ulnar  side  exerted  traction  on  the  radial  side 
of  the  wrist  and  were  therefore  indicated.     This  is  incorrect  teaching. 

Fig.  222. 


Normal  contour  of  l>one. 


Lover  fragment  pushed  up  by  splint. 

Splint. 
Diagram  showing  injurious  effect  of  straight  palmar  splint  in  fracture  of  lower  end  of  radius. 

Such  sj)lints  are  unnecessary,  as  the  deflection  only  causes  the  carpus 
to  roll  in  the  articular  surface  of  the  radius.  The  hand  should  be 
place<l  in  the  prone  or  semi-prone  position  and  a  single  splint,  extend- 
ing from  Ik'Iow  the  elbow  joint  to  the  middle  of  the  metacarpus,  ap- 
plied either  to  the  dorsal  or  palmar  aspect  of  the  forearm.  It  is  es- 
sential that  the  palmar  splint,  if  it  be  chosen,  shoiJd  be  convex  on  its 
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appcr  aurfece  at  its  carpal  extremity,  so  as  to  preson-c  the  integrity  of 
the  radial  coucavity  and  not  make  the  palmar  surface  of  the  raditis 
flat,  by  forcing  upward  the  lower  fragment  which  has  just  been  pushed 
down  into  proper  position  by  the  surgeitn's  manipulations.  This  con- 
vexity may  be  obtainwl  by  using  the  moulded  metal  splint  of  Levis  or  a 
splint  of  wood  with  a  hard  convex  pad  to  fit  into  the  palmar  concavity 
of  the  radius.  It  should  be  seen  that  the  pad  pn>p(.Tly  fits.  The 
surgeon  can  readily  make  a  pad  out  of  soft  w(xid  and  fasten  it  with 
screws  to  a  straight  splint.  No  dorsal  splint  is  needed  with  either  of 
these  splints.  If  it  is  inconvenient  to  obtain  a  proper  form  of  curved 
palmar  splint,  a  flat  splint  may  be  applieil  to  the  dorsal  surface  of  the 
radius,  which  presents  no  marked  curve  but  is  nearly  straight.  Bond's 
splint,  so  frequently  employed,  is  dangerous  to  the  future  contour  and 
utility  of  the  limit  and  should  never  be  used.  Af^er  the  splint  has 
been  employed  for  from  a  week  to  ten  days,  varying,  as  alx>ve  siated, 
with  the  kind  of  fracture  and  disposition  of  the  patient,  it  is  well  to 
substitute  it  by  a  strip  of  adhesive  plaster,  two  inches  wide,  applied 
circularly  around  the  wrist  so  as  to  give  moderate  support  to  the 
partially  consolidated  fracture.  In  some  cases  tliis  adhesive  plaster 
dressing  is  the  only  appliance  needed  subse<iuent  to  the  reduction  of 
the  fracture. 

Fi(i.  223. 


If  union  has  already  occurred  in  a  fracture  treated  without  proper 
redaction,  the  sutgeon  should  attempt  refracture  and  adjustment  even 
after  the  lapse  of  several  months,  pnividetl  that  the  fingers  are  very 
rigid  or  the  deformity  great.  It  is  not  likely  that  as  much  can 
he  accomplished  in  such  cases  as  was  possible  immediately  after  the 
receipt  of  injury,  but  pn>per  reduction  should  be  undertaken  even  at 
late  periods.  Good  use  of  the  hand  is  often  obt!uno<l  finally  even 
where  there  exists  a  considerable  degree  of  deformity.  Rigidity  of  the 
fiogers  if  permitted  to  occur  remains,  hoivever,  for  many  months. 
Refracture  for  correction  of  deformity  is  readily  accomplished,  if  the 
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surgeon  will  bend  the  bone  across  his  knee.     Osteotomy  need  not  be 
undertaken  except  in  late  cases. 

Fracture  of  the  lower  end  of  the  radius,  with  displacement  forward 
— that  is,  toward  the  palmar  surface  has  been  mentioned  as  a  rare  form 
of  injury,  due  usually  to  receipt  of  violence  on  the  back  of  the  hand. 
It  should  be  treated  with  the  same  form  of  splints  as  is  the  common 
fracture  at  the  lower  end  of  the  bone ;  but  of  course  the  primary  re- 
duction is  to  be  made  by  pressure  in  an  opposite  direction. 

Fio.  224. 


Fracture  of  radius  dressed  with  adhesive  plaster. 

Other  Fractures  near  the  Wrist  Joint. — Fracture  of  the  styloid 
process  of  either  the  ulna  or  radius  occurs,  though  rarely.  The  diag- 
nosis is  not  difficult.  All  that  is  needed  for  treatment  is  such  a  dorsal 
or  palmar  splint  as  will  prevent  motion  at  the  Avrist  and  fix  the  hand 
in  a  deflected  position  ;  toward  the  ulnar  side  in  fracture  of  the  ulnar 
styloid  process,  toward  the  radial  side  in  fracture  of  the  styloid  proc- 
ess of  the  radius.  A  circular  gypsum  dressing  will  probably  best 
meet  the  indications. 

Fracture  of  both  the  radius  and  ulna  just  above  the  joint  occasion- 
ally happens.  It,  in  appearance,  much  resembles  backward  luxation 
of  the  carpus,  but  is  distinguished  therefrom  by  crepitus,  mobility  and 
the  preservation  of  the  normal  relation  of  the  styloid  processes  to  the 
bony  landmarks  of  the  hand.  The  treatment  is  similar  to  that  of  frac- 
ture of  the  lower  end  of  the  radius,  but  this  injury  must  not  be  treated 
without  a  splint,  as  some  forms  of  the  latter  injury  may  be.  In  in- 
stances, however,  where  the  line  of  fracture  is  some  distance  above  the 
joint,  the  lesion  partakes  of  the  characteristics  of  fracture  of  the  shafts 
of  the  two  bones  and  should  be  treated  as  such,  in  order  to  preclude 
the  possibility  of  callus  interfering  with  future  supination  and  pronation. 

Fractures  of  the  Carpus,  Metacarpus  and  Phalanges. 

Fractures  of  the  Carpus. — Uncomplicated  fractures  of  the  carpal 
lx)nes  are  rare,  though  it  is  probable  that  they  occur  at  times  in  con- 
nection with  radial  fractures  and  other  injuries,  but  are  unrecognized. 
The  diagnosis  must  be  made  by  the  presence  of  crepitus  or  deformity. 
Preternatural  mobility,  unless  verv  marked,  could  be  determined  onlv 
with  difficulty  in  a  region  containing  so  many  movable  bony  compo- 
nents. Ankylosis  of  some  of  the  articulations  of  the  carpal  bones  seems 
a  probable  conse(juence  of  carpal  fractures,  but  it  would  cause  little  dis- 
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ability.  Cnishing  injuries,  due  to  dire<*t  violence  and  causing  exten- 
sive lesions  of  tlie  soil  parts,  (^uite  often  pnxluee  oj)en  and  comminuted 
carpal  fractures.  Such  cases,  however,  do  not  derive  their  imjiortance 
from  the  broken  carjxil  Inmes. 

Fractures  of  the  Metacai*pus. — The  so-called  metacarpal  Iwne  of 
the  thumb  is  not  included  in  this  discussion  liecause  it  is  anatomically 
a  phalanx.  Its  fractures  are  included,  therefore,  under  fractures  of 
the  phalanges.  Metacarjwl  fractures  are  generally  cjuised  by  direct 
violence  receivwl  on  the  dorsal  or  palmar  asiK?ct  of  the  hand,  or  by 
force  so  applied  to  the  anterior  extremity  of  one  of  the  Ixjnes  as  to 
exaggerate  its  normal  curve.  To  the  latter  mechanism  is  due  the  oc- 
casional breaking  of  a  metacarj)al  bone  when  a  man  strikes  a  violent 
blow  with  his  fist,  receiving,  of  course,  the  impact  on  his  knuckles. 
The  common  displacement  is  angular  with  the  projection  of  the  angle 
toward  the  l)ack  of  the  hand  and  with  the  anterior  end,  or  head,  of  the 
bone  pmrainent  in  the  palm.  Lateral  overriding  is  not  an  unusual 
feature.  The  single  epiphysis  of  the  bone,  which  is  at  the  anterior  ex- 
tremitj",  may  be  torn  oflF  in  patients  not  over  twenty  years  of  age  and 
give  the  symptoms  of  true  fracture. 

When  firm  pressure  is  made  in  the  palm,  pain,  yielding  and  the  oc- 
currence of  a  prominence  on  the  back  of  the  hand  will,  {is  a  rule,  be 
developed  in  those  aises  of  metacarpal  fracture  that  are  not  at  once 
clearly  demonstrates!  by  the  ordinary'  symptoms.  A  sharp  pain  at  the 
seat  of  fracture  can  often  be  produce<l  by  taking  hold  of  the  finger, 
attached  to  the  metacarpal  bone  supjx)sed  to  be  injured,  and  suddenly 
pushing  it  toward  the  WTist.  Actual  shortening  of  the  broken  bone  is 
ofreu  quite  as  characteristic  as  motion  and  crt»pitus.  Union  takes  place 
in  two  or  three  weeks. 

Traction  of  the  finger  and  pressure  upon  the  dorsal  prominence  are 
sufficient  to  overcome  the  displacement  in  the  majority  of  cases.  If  no 
tendency  to  recurrence  of  deformity  exists,  a  layer  of  cotton  in  the  palm 
and  another  on  the  back  of  the  hand,  held  in  {K>sition  by  a  circular 
bandage,  constitute  an  efficient  retentive  appiratus,  though  care  must  be 
ob8er\'ed  lest  lateral  displacement  be  caused  by  the  bandage.  In  other 
cases  support  to  the  fragments  and  the  adjoining  bones  and  prevention 
of  deformity  is  best  obtained  by  placing  a  cylinder  of  wood  a  roller 
bandage  or  a  spherical  object,  such  as  a  billiard  ball,  in  the  palm  and 
keeping  the  flexed  fingers  closed  upon  it  by  strips  of  adhesive  plaster 
carried  over  the  knuckles,  from  the  back  of  tlie  wrist  to  the  palmar 
surface  of  the  forearm. 

Longitudinal  splints  applied  to  the  palm  or  dorsum,  or  both,  and 
controlling  the  wrist  and  fingers,  may  be  preferable  in  some  cases.  In 
other  instances  short  transverse  splints  placed  across  the  back  and 
front  of  the  hand  may  be  found  more  efficient  in  meeting  the  indi- 
cations. When  the  tendency  to  overlapj)ing  is  marked,  no  method  is 
as  good  as  that  by  ccmtinuous  tniction.  This  may  be  obtained  by  the 
use  of  an  adhesive  ]>laster  strip  applied  to  the  back  and  front  of  the 
finger,  and  a  rubber  cord  extending  from  the  loop  of  plaster  to  a  nail 
29 
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or  screw  in  the  end  of  a  long  palmar  splint  firmly  adjusted  to  the  fore- 
arm and  hand  and  extending  beyoD<l  the  finger-tips.  This  method  is 
identical  in  principle  with  that  used  in  fractures  of  the  thigh-bone. 
A  slender  nail  or  a  strong  surgical  needle  may  be  driven  into  the  frag- 
ments HO  as  to  hold  them  in  position,  if  the  tendency  to  displacement 
is  difficult  to  overcome. 

Fractures  of  the  Phalanges. — As  these  injuries  are  generally 
caused  by  direct  violence,  they  are  frequently  complicated  by  com- 
minution, dislocation  and  great  laceration  of  the  soil  parts.  The 
phalanges  nnd  the  so-called  metacarpal  bone  of  the  thumb,  which, 
properly  consideretl,  is  a  jihalanx,  are  developed  from  two  ossific 
centers  ;  one  fi>r  the  shnfl  and  one  for  the  posterior  extremity,  or  base. 
Epiphyseal  fracture  is,  therefore,  a  possible  lesion  in  persons  not  over 
twenty  years  of  age.  Tlie  swelling  after  phalangeal  fracture  often 
conceals  the  deformity  to  such  an  extent  that  mobility  and  crepitus  are 
tlie  chief  diagnostic  features.  The  prt^noais  is  good  except  when 
great  comminution  or  the  occurrence  of  suppuration  renders  necrosis 
probable.  Quite  firm  union  may  be  expected  in  about  two  weeks  if 
the  fracture  iw  uucom plicated. 

Lateral  and  rotary  deviation  is  to  l)e  corrected  with  especial  care  in 
phalangesd  fractures,  for  a  crooked  finger  is  not  only  unsightly  but 
may  interfere  with  the  manual  dexterity  of  an  artisan.  Bowing  of  the 
middle  of  the  phalanx  toward  the  palm  tends  to  prevent  the  patient 
grasping  objects  firmly  and  must  be  avoided.  If  ankylosis  is  appre- 
hended, the  finger  should 
P'"-  22.J.  be  slightly  flexed  during 

-  — '■^  1'"--...  treatment,  for  stiffness  in 

the  partially  bent  position 
"*■■■.,  is  the  least  inconvenient 
and  least  noti(«ablc.  A 
splint  of  gutta  pereha, 
pa»tel)oard,  telt,  copper  or 
zinc  moulded  to  the  palmar 
surface  of  the  member  and 
to  the  finger-tJp  is  a  neat 
and  oflfective  fracture  apparatus.  If  the  proximal  phalanx  is  the 
seat  of  lesion,  such  a  splint  should  include  the  pidm  and  wrist. 
A  cylindrical  |>ad  in  the  palm,  with  the  fingers  closed  over  it  imd  kept 
80  fixed  by  adliesive  plaster,  as  describo<l  under  fractures  of  the  meta- 
carpus, is  often  a  gocxl  dressing.  A  good  .itraight  jtidmar  splint,  the 
circular  gy|>sum  dressing  or  continued  extension  by  a  rublier  band 
may,  in  certain  circumstances,  be  more  advantageous.  If  necessary, 
the  fingi-r  or  fingers  adjoining  the  broken  one  miiy  Iw  used  for  giving 
Intend  support,  or  two  or  three  fingers  may  have  to  be  kept  niotion- 
lesp  by  a  wide  splint  in  order  to  immobilize  the  injured  member. 

Amputation  is  frequently  demanded  in  fractures  of  a  complicated 
character.  Conservatism,  however,  should  Ik'  the  rule,  for  a  portion 
of  a  finger  or  a  stirt'one  is  often  better  than   none.     Especially    is 
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preservation  of  the  smallest  apology  for  a  thumb  desirable,  in  order 
that  the  patient  may  have  something  to  oppose  to  the  other  fingers 
when  grasping  objects.  After  cure  is  complete  the  mechanic  can  test 
the  utility  of  the  hand  for  a  few  months,  and  then,  if  the  deformed 
finger  is  a  detriment  to  bread  winning,  it  may  be  removed  by  amputa- 
tion >vith  little  risk. 

Fractures  of  the  Femur. 
Fractures  at  the  Upper  End  of  the  Femur. 

Of  these  there  are  fractures  of  the  neck  which  may  involve  the 
greater  trochanter  or  head,  fractures  detaching  the  greater  trochanter 
and  fractures  through  the  base  of  the  troclianter  and  ujiper  end  of  the 
shaft.  The  first  variety  is  common.  The  others  are  exceedingly  rare 
and  may  be  dismissed  with  a  few  words  at  this  time. 

Pathology. — Fracture  of  the  trochanter  is  the  result  of  direct-vio- 
lence, and  is  to  l>e  diagnosticated  by  displacement  of  the  fragment, 
character  of  the  injury,  local  pain  and  absence  of  the  symptoms  found 
with  fracture  of  the  neck  of  the  femur.  Epiphyseal  detachment  may 
be  suspected  in  such  cases  if  the  patient  is  not  over  eighteen  years  of 
age.  A  bandage  or  strips  of  adhesive  plaster  around  the  hij)s,  with  an 
appropriate  compress,  would  seem  to  be  the  proper  method  of  treat- 
ment. Subcutaneous  nailing  would  not  be  improper  if  the  displace- 
ment was  very  marked. 

Fracture  more  or  less  transverse  through  the  base  of  the  trochanter 
and  upper  part  of  the  shaft  is  said  to  occur.  Its  diagnosis  is  uncer- 
tain, but  its  treatment  is  the  same  as  for  fractures  of  the  neck. 

Fracturas  of  the  femoral  neck  are  very  common  and  very  important 
surgical  lesions.  They  are  divided  into  fractures  of  the  small  part  of 
the  neck  and  fractures  at  the  base  of  the  neck.  The  former  is  identi- 
cal with  the  class  often  called  intracapsular  fractures  and  includes  the 
rare  condition,  separation  of  the  epiphysis  of  the  head  ;  the  latter  in- 
cludes both  the  so-called  extracapsular  fractures  and  those  which  are 
partially  intraca])sular.  The  reasons  for  rejecting  the  old  classification 
are :  that  the  neck  is  entirely  covered  by  the  capsular  ligament  in 
front  and  below,  while  behind  and  above  only  about  three  fourths  of  its 
length  is  so  covered ;  that  the  extent  of  capsular  envelopment  varies 
in  diflferent  persons ;  that  the  synovial  membrane  does  not  extend  as 
fer  out  upon  the  neck  as  does  the  capsule,  henc*e  a  part  of  the  neck  is 
ea^ro-articular  though  really  //i/ra-04ipsular ;  that  the  line  of  fracture 
is  frequently  not  confined  to  either  the  intra-  or  extni-eapsular  portion 
of  bone ;  and  that  the  clinical  diagnosis  between  intra-  and  extra-capsu- 
lar  lines  is  often  impossible,  as  can  readily  be  understood  by  what  has 
preceded.  Even  at  the  autopsy  the  fact  of  a  given  fracture  being  in- 
tra-capsular,  or  rather  intra-articular  for  it  is  the  relation  to  the  joint 
that  is  important,  can  only  l^e  known  by  accurate  examination  of  the 
synovial  membrane.  This  is  further  complicated  by  the  fact  that, 
aAer  fracture  the  outer  portion  of  the  cavity  of  the  joint  may,  it  is 
said,  be  obliterated  by  adhesion  of  the  capsule  to  the  periosteum. 
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Impaction  and  fixation  of  fragments  lit  tlie  time  of  receipt  of  injury 
ii»  very  frequent  in  fractures  at  the  base  of  the  neck  and  not  infre- 
qncnt  iu  thofjc  of  the  small   part  of  the  neck.     Attempts  at  walking, 
improjKT  sUT^cal  manipulation  ami  other  secondary 
'™  violence  often  cause  undesirable  separation  of  the  inter- 

locked fragments.  Cer^ncal  fractures  of  the  femur 
are  often  due  to  sliglit  injuries,  as  a  twist  from  catch- 
ing the  foot  in  a  fold  of  carpet,  missteps  and  insig- 
nificant falls  on  the  knee,  buttocks  and  side  of  thigh. 
It  is  possible  that  in  certain  ]X)sitioiiB  muscular 
effects  to  avoid  falling  may  be  a  factor  in  causing  the 
fracture.  An  important  clement  in  their  production 
is  weakening  of  the  osseous  tissue  by  senile  degener- 
ation, which  begins  at  about  the  fiftieth  year  of  life 
and  is  said  to  be  more  markc<l  in  women  than  in  men. 
This  degenerative  change  is  the  prcdisjrasiug  cause 
M'liich  j)ermits  slight  injuries  to  have  such  a  disas- 
trous effec't.  It  is  uot  a  relative  increase  of  earthy 
constituents  that  renders  the  bone  more  friable;  but 
an  actual  thinning  of  the  wall  of  the  femur  and  also 
an  increase  in  size  of  the  spaces  within  the  osseous  tis- 
'roe^Mier  ^"'e  for  vcsscls  Slid  fat.  Tlie  ra<liatiug  and  arched 
sKw  i™""  li"^  ***  compact  bone,  which  cross  the  cancellous  por- 
tion of  the  bone  and  which  are  so  readily  demon- 
strated by  section  of  the  upper  end  of  the  femur,  are  thus  absorbed. 
Tliis  rarefaction  of  osseous  tissue,  and  consequent  loss  of  resisting  power 
to  strains,  is  a  much  more  potent  fact<ir  in  the  frequent  occurrence  of 
fractures  of  the  femond  neck  than  the  change 
of  angle  k'tween  the  shaft  and  neck,  which 
ha.-*  l)con  said  to  occur  with  advancing  age. 
Fractures  fn)m  verj'  slight  kinds  of  violence 
are  very  apt  to  be  at  the  small  (Kirt  of  the 
neck,  hut  seldom  occur  Iwfore  the  age  of  fifty 
years.  The  line,  which  is  apt  to  be  nearly 
transverse,  may  be  oblique  or  irregular  and 
even  run  upward  into  the  head  of  the  bone. 
Imjtaction  with  fixation  of  fragments  and 
comminution  are  not  unusual  features.  A 
|X)rtion  of  the  ptTiosteura  may  remain  untorn 
and  assist  in  keeping  the  fragments  in  juxta- 
position. In  other  cases  not  only  is  the 
periosteum  completely  torn  and  the  fragments  ^'^r  "fit- ftmL!^r''"'piBKj'''*^ 
separated,  but  flic  capsule  itself  rent  by  tlie 

violence  and  by  dispkccraent  of  the  fragments.  The  displacement  is 
usually  of  the  shaft  upward.  In  irai>actc<,l  fractures  some  degree  of 
twisting  deformity  may  exist.  The  shortening  of  the  limb  from  dis- 
placement is  apt  to  increase  gradually  during  the  first  week,  but 
nirely  exceeds  one  inch  except  when,  after  weeks  have  elapsed,  ab- 
sorption of  the  neck  has  taken  place. 
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When  these  fractures  are  repaired  it  in  usually  accomplished  by 
fibrous  tissue.  Bouy  union  does  ()ccur,  though  rarely.  The  question 
is  of  little  cliuical  importance,  since  a  short  iibrouii  bond  gives  as 
U:jeful  a  limb  as  an  osseous  one ;  and 
union  should  always  be  sought  by  treat- 
meut,  if  the  patient's  condition  will  per- 
mit the  necessary  confinement. 

Examination  uf  specimens,  witli  or 
without  a  history  of  fracture,  does  not 
throw  as  much  light  on  the  question  ns 
would  be  supposed,  t>ecau6c  the  arthritic 
changes  of  old  age  and  intcrsitial  ab- 
sorption of  the  neck  of  the  femur,  which 
occur  subsequent  to  cervical  fractures, 
obliterate  or  simulate  lines  of  fracture. 
Simple  contusion  of  the  hip  is  supposed 
by  some  writers  to  be  a  cause  sufiicient 
to  induce  in  the  aged  iateri^titial  absorp- 
tion of  tlie  neck  of  the  femur. 

The  cause  of  the  frequent  defective         *'^"^"'"'"i[''i'LTos.)'"'''"^' 
union  appears   to  be  want   of  contact 

between  the  fragments,  imperfect  immobilization  and  some  consti- 
tutional peculiarity.  The  (liificulty  of  obtaining  perfect  contact 
and  immobilization,  when  the  Kmall  upper  frafrment  is  so  inaccessible 
and  floats  in  such  a  cup-like  cavity  as  the  acetabulum,  will  be  easily 
understood.  The  error  of  mde  manipulation,  by 
Fk;.  ?2fl.  which  impacted  fragments  may  be  separated,  is 

shown  by  this  statement.  It  would  seem  that 
the  constitutional  tendency,  already  mentioned  as 
a  cause  of  the  extreme  fnigility  of  this  part  of  the 
skeleton  in  aged  i)crsons,  would  tend  to  interfere 
with  the  occurrence  of  osseous  repair.  These 
reasons  for  defective  union  seem  to  be  sufBcient 
without  recourse  to  thone  often  given :  namely, 
deficient  blood  supply  to  the  upixr  fragment  and 
contact  of  the  fractured  surfaces  with  the  synovial 
fluid.  These  agencies,  however,  possibly  exert 
some  influence. 

The  symptoms  and  iliagnosis  of  fractures  of 
the  small  part  of  the  neck  will  be  discussed  with 
similar  topics  relative  to  fractures  at  the  base  of 
the  neck.  The  usual  result  after  fractures  of  the 
small  part  of  the  femoral  neck  is  disability  with 
eversion  and  some  shortening  of  the  limb.  The  )>atient  in  some  cases 
csu  walk  without  crutch  or  cane,  but  such  a  slight  degree  of  lame- 
ness to  uncommon.  Occasionally,  feebleness  from  pain,  confinemeDt 
and  age  renders  the  nnf<»rtnnate  imtient  bedridden. 

In  fractures  at  the  base  of  the  neck  the  line  of  fracture  shovra  a  ten- 
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dency  to  separate  the  neck  from  the  shaft  in  the  vicinity  of  the  inter- 
trochanteric line,  but  may  be  varied  or  complicated  by  lines  running 
downward  into  the  shaft,  splitting  off  the  lesser  trochanter,  extending 
along  the  neck  toward  the  head  or  involving  the  upper  portion  of  the 
great  trochanter.  Bending  the  neck  backward,  with  crushing  or  pen- 
etration near  the  posterior  part  of  the  greater  trochanter,  is  said  to  be  a 
very  common  form  of  the  injury.  Various  degrees  and  forms  of  pen- 
etration and  impaction  of  the  cervical  into  the  trochanteric  fragment 
have  been  described.  The  trochanteric  fragment  or  shaft  is  seldom 
forced  into  the  cancellated  structure  of  the  neck.  These  fractures 
usually  unite  by  bone  and  in  six  or  seven  weeks ;  showing,  therefore, 
much  better  reparative  eflFort  than  fractures  of  the  narrow  part  of  the 
neck.  Bending  of  the  neck  of  the  bone,  called  coxa  vara,  due  to 
rickets  may  occur  in  children  and  adolescents.  It  is  possible  that 
some  of  the  cases  have  been  green-stick  fractures. 

Symptoms. — ^The  distinctive  symptoms  of  fracture  of  the  neck  of 
the  femur  are  motor  disability,  eversion,  shortening  and  crepitation. 
To  these  may  be  added  certain  incidental  symptoms  that  occasionally 
assist  in  the  diagnosis. 

The  limb  is  usually  so  helpless  that  no  voluntary  effort  can  lift  it 
from  the  bed,  nor  can  the  weight  of  tlie  body  be  borne  upon  it  in  the 
erect  position.  Sometimes  slight  elevation  of  the  thigh  is  possible, 
especially  if  the  patient  can  get  a  purchase  on  the  bed  for  his  heel.  In 
very  exceptional  cases  walking  on  the  injured  limb  has  been  possible. 
Here  firm  impaction  has  almost  certainly  existed.  In  making  a  differ- 
ential diagnosis,  the  helplessness  from  pain  following  severe  sprain  or 
contusion  must  not  l)e  forgotten. 

The  posture  assumed  by  the  limb  is  almost  pathognomonic.  It  lies, 
as  the  patient  rests  on  his  back,  upon  its  outer  side  with  the  little  toe 
almost  or  quite  touching  the  mattress  and  the  heel  on  a  level  with  the 
space  between  the  inner  malleolus  and  iK)int  of  the  calcaneum  of  the 
other  foot.  A  slight  degree  of  flexion  and  abduction  at  the  hip  is 
quite  usual.  This  eversion  is  probably,  in  the  main,  the  result  of 
gravity  being  unresisted  by  the  normal  supporting  agencies  of  the  limb 
rather  than  due  to  the  action  of  the  external  rotators  or  other  muscles. 
In  some  cases  the  eversion  is  slight,  at  other  times  the  toes  point  di- 
rectly upward,  while  in  rare  instances  actual  inversion  exists.  Angu- 
lar deformity  at  the  seat  of  fracture,  crushing,  impaction,  and  inter- 
locking of  fragments  and  entanglement  in  capsular  rents  have  probably 
an  agency  in  the  production  of  the  varying  degrees  of  eversion  and  in- 
version. Eversion  is  the  usual  position  and  is  very  suggestive  of 
fracture^  though  it  has  been  observed  in  simple  injuries  of  the  hip. 
The  normal  position  of  the  limb,  indeed,  when  the  recumbent  posture 
on  the  back  is  assumed,  is  eversion  and  especially  so  when  the  knee  is 
flexed  even  slightly.  It  is  well  to  comjyare  the  injured  limb  with  the 
uninjured  one,  to  determine  whether  eversion  is  apparent  or  real, 
whether  the  extent  of  possible  eversion  at  the  surgeon^s  hands  is 
greater  or  less  on  the  injured  side,  and  whether  the  supposed  fracture 
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interferes  with  or  increases  inward  rotation,  such  as  is  possible  in  the 
sound  limb.  Inversion  has  been  described  as  occurring  in  some  cases 
only  after  the  lapse  of  a  day  or  two  from  the  time  of  injury.  Violent 
manipulation  to  determine  these  points  is  not  justifiable,  since  other 
symptoms  are  available  for  diagnostic  purposes. 

Shortening  occurs  in  cervical  fractures  of  the  femur  from  overriding 
and  from  alteration  of  the  angle  between  the  shaft  and  the  neck.  It 
varies  from  a  mere  fraction  of  an  inch  to  two,  three  or  even  four 
inches.  It  may  exist  to  its  greatest  degree  immediately  after  the  in- 
jury or  may  gradually  increase  with  the  lapse  of  a  few  days.  It  has 
been  noticed  to  occur  suddenly,  when  little  or  no  alteration  in  length 
was  apparent  at  the  first  examination. 

Great  shortening  (IJ  to  3  inches)  occurring  immediately  is  rather 
indicative  of  fracture  at  the  base  of  the  neck,  while  slight  immediate 
shortening  followed  by  increased  shortening  is  more  characteristic  of 
fracture  at  the  small  part  of  the  neck. 

The  now  well  established  fact  that  femurs  and  tibias  are  often  of 
unequal  length  in  parsons,  who  have  never  sustained  injuries  to  the 
bones  of  either  limb,  greatly  lessens  the  diagnostic  importance  of  short- 
ening. Fortunately  the  normal  difference  of  length  rarely  exceeds  a 
quarter  or  half  inch. 

The  most  practical  method  of  measuring  the  length  of  the  limbs  is 
to  carry  a  tape  measure  from  the  lower  edge  of  each  anterior  superior 
spine  of  the  ilium  to  the  tip  of  the  corresponding  internal  malleolus. 
It  is  well,  perhaps,  to  verify  the  differential  measurement  by  placing 
the  upper  end  of  the  ta\}e  at  the  lower  margin  of  the  umbilicus,  and 
holding  it  there  while  the  lower  end  is  successively  carried  to  the  two 
internal  malleoli.  During  the  measuring  the  pelvis  must  be  horizon- 
tal— that  is,  at  a  right  angle  with  the  median  line  of  the  body — and 
the  two  limbs  in  the  same  condition  of  abduction  and  extension. 
The  diflBculty  of  obtaining  exactly  the  same  point  of  measurement  on 
the  two  sides,  because  of  the  mobility  of  the  skin  and  the  want  of 
definite  outline  in  the  prominences,  together  with  the  fallacy  above 
mentioned,  have  made  surgeons  place  little  confidence  in  the  accurate 
estimation  of  fractun?  shortt»ning. 

The  determination  of  the  relative  position  of  the  two  greater  trochan- 
ters by  means  of  N6laton's  line  or  Bryant's  rectangle  is  of  great  value 
in  proving  elevation  or  absence  of  elevation  of  the  trochanter  on  the 
injured  side.  The  method  is  useful  in  supposed  dislociitions  as  well  as 
fractures,  but  will  be  discussed  here.  N6laton's  test  line  is  applied  by 
carrying  a  string  from  the  apex  of  the  anterior  sujxjrior  spine  of  the 
ilium  to  the  tip  of  the  tuberosity  of  the  ischium.  The  line  so  indiciited 
touches  the  upper  border  of  the  greater  trochanter,  and  this  relation  is 
not  disturbed  by  flexion  and  extension  of  the  limb.  Displacement  of 
the  trochanter  upward,  from  sliortening  due  to  cervical  fracture,  and 
displacement  downward  or  u])ward,  as  a  result  of  dislocation,  are  indi- 
cated by  comparing  the  two  hips.  The  two  limbs  must  be  examined 
when  neither  abducted  nor  adducted,  since  in  normal  limbs  the  former 
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[wsitioti  brings  tlie  trochanter  above  the  line  and  the  latter  below  it. 
Bryant's  rectangle  consists  of  two  lines  drawn  while  the  patient  lies 
upon  his  back.  A  vertical  line  is  dropped  from  the  anterior  superior 
spine  of  the  ilium  to  the  bed ;  toward  tliis  line,  at  a  right  angle  to  it, 
a  second  line  is  drawn  from  the  upper  border  of  the  trochanter.  The 
la^t  drawn  line  dctcrmiues  the  fact  and  degree  of  elevation  of  the 
trochanter  as  compared  with  the  sound  side.  The  fallacy  due  to  ab- 
ductiou  or  adduction  must  be  remembered  here,  as  in  using  N61atoo's 
line.  Stirason  uses  Bryant's  method  by  placing  a  small  stick  or  pencil 
vertically  against  the  pelvis  in  a  line  with  the  process  and  tuberosity, 
and  measuring  from  it  to  the  trochanter. 

Allis  lias  called  attention  to  relaxation  of  the  fascia  lata  between  the 
iliac  crest  and  trochanter  and  above  the  outer  condyle  of  the  femur  in 
fractures  accompanied  by  shortening.  Cleemann  has  directed  the  profes- 
sion to  observe  a  wrinkle  in  tlio  skin  over  the  ligament  of  the  jiatella, 
which  will  be  obliterated  when  tlie  shortening  is  corrected  by  extension. 
If  shortening  hari  been  detected, 
Fig.  230.  its   correction  may    be   attempted 

for  diagnostic  and  therapeutic  pur- 
poses by  gentle  traction  and  slight 
internal  rotation.  Marked  rotary 
movements,  however,  and  absence 
of  supi)ort  to  the  limb  are  liable 
to  cause  separation  of  fragments 
which  may  be  impacted,  and  should 
therefore  be  avoided.  The  short- 
ening corrected  by  traction  will 
usually  recur  when  the  traction  is 
intermitted,  and  thus  confirm  the 
diagnosis  of  fracture. 

Crepitation  is  a  symptom  of  cer- 
vical fractures  of  great  diagnostic 
value  when  elicited,  but  is  often 
unobtainable.  It  should  seldom 
be  sought  for  with  avidity  because 
of  the  risk  of  separating  impacted 
fragments.  Pres-sure  behind  the 
trochanter  or  traction,  with  or  with- 
out rotation,  will  often  make  it 
evident ;  but  impaction,  great 
splintering,  wide  separation  of  the 
fractured  surfaces  or  the  impossi- 
bility of  keeping  the  small  upper 
fragment  steady  in  the  acetabulum 
often  prevents  its  protluction.  Cases  showing  from  other  symptoms 
evidence  of  fracture  should  not  be  submitted  to  iK^rsistent  manipulation 
for  the  production  of  crepitus.  Rubbing  of  tlie  outer  fragment  or  a 
dislocated  head  ujwn  the  ilium  sometimes  simulates  crepitus  between 
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two  broken  surfaces.  The  character  of  grating  then  is  softer  than  in 
fracture  crepitus.  Crepitus  is  more  frequently  detected  with  ease  in 
fractures  of  the  base  of  the  neck  than  in  those  of  the  constriction  of 
the  neck,  especially  if  the  fracture  line  runs  into  the  trochanter. 

The  other  symptoms  liable  to  be  found  in  cervical  fractures  are  pain 
referred  to  the  trochanter,  groin  or  thigh,  tenderness  on  pressure  in 
the  groin  outside  the  femoral  vessels,  swelling  or  diminished  depressi- 
bility  at  the  upper  part  of  thigh,  ecchymosis  apjiearing  only  after  two 
or  three  days  have  elapsed,  spasm  of  muscles,  flattening  in  the  tro- 
chanteric region  and  enlargement  of  the  trochanter  due  to  splitting  or 
comminution.  The  outer  surface  of  the  trochanter  mav  be  further 
than  normal  from  the  middle  line  of  the  body,  nearer  to  it,  or  may 
present  no  change  in  this  respect,  according  as  angular  deformity, 
crushing  and  8e])aration  exist  alone  or  are  combined. 

It  is  evident  that,  if  the  normal  limb  is  rotat<»d,  the  trochanter  must 
move  in  the  arc  of  a  circle  whose  radius  is  the  distance  between  the 
articular  surface  of  the  head  and  the  outer  surface  of  the  trochanter  ; 
but,  when  the  neck  is  broken  and  unimpacted,  such  rotation  will  be  in 
the  arc  of  a  circle  whose  radius  is  the  distance  from  the  line  of  fracture 
to  the  trochanteric  surface.  The  second  radius  will  be  shorter  and 
hence  the  arc  of  rotation  traversed  by  the  trochanter  more  curved. 
Such  change  may  be  estimated  by  placing  the  hand  on  the  outside  of 
the  trochanter  while  an  assistant  rotates  the  limb.  This  test  has  often 
been  recommended  as  worthy  of  diagnostic  credence,  but  it  lias  at  my 
hands  been  of  little  service.  If  thickening  of  the  soft  parts  and  a 
large  amount  of  callus  is  detected  in  the  groin  or  about  the  trochanter, 
at  the  end  of  one  or  two  weeks,  fracture  of  the  base  of  the  neck  is  of 
course  the  probable  lesion. 

Diagnosis. — ^The  diagnosis  that  fracture  of  the  neck  of  the  femur 
exists  can  usually  be  made  with  comparative  ease,  but  whether  the 
lesion  is  at  the  constriction  or  at  the  base  of  the  neck  is  a  problem 
much  more  difficult  to  solve.  It  is  not  a  question  worth  attempting 
to  answer,  except  in  those  cases  where  it  is  almost  self-evident.  The 
treatment  of  both  injuries  is  the  same,  the  elaborate  tables  of  supposed 
diagnostic  differences  between  fractures  of  tlie  constriction  and  of  the 
base  have  been  proved  unreliable,  and  the  endeavor  to  make  an  accu- 
rate diagnosis  is  fraught  with  great  danger  to  tlie  future  usefulness  of 
the  limb  by  reason  of  breaking  up  impaction  and  severing  untorn 
periosteal  attachments.  Roentgen  my  skiagraphs  are  often  valuable 
aids  in  diagnosis  of  these  injuries.  When  there  is  doubt  as  to  the 
kind  of  fracture  or  as  to  whether  fracture,  contusion  or  sprain  exists, 
always  treat  the  lesion  as  fracture  of  the  base  of  the  neck,  and  the  re- 
sult will  clear  up  the  doubts  in  the  course  of  a  few  weeks. 

The  differential  diagnosis  of  fractures  of  the  neck  and  dislocations 
of  the  head  of  the  bone  is  important.  Inversion  is  so  rare  in  fracture 
that  its  existence  should  at  once  suggest  posterior  dislocation.  Frac- 
ture with  inversion  would  not  show  a  flexed,  ad  ducted  and  such  a 
fixed  hip  as  the  posterior  luxations ;  nor  would  the  presence  of  the 
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head  of  the  bone  over  the  iliac  dorsum  or  sciatic  notch  and  its  ab- 
sence from  the  acetabular  region  be  demonstrable.  In  fracture  with 
inversion,  traction  may  convert  the  inversion  into  eversion  and  correct 
the  shortening,  but  not  so  in  dislocation.  The  anterior  dislocations 
are  r^re  injuries,  and  present  flattening  of  the  trochanteric  region,  ab- 
duction and  flexion  of  the  hip  and  the  unusual  fulness  or  prominence 
at  the  abnormal  site  of  the  head  of  the  bone.  The  pubic  dislocation  is 
accompanied  by  shortening,  the  thyroid  not  by  shortening  but  by  ap- 
parent lengthening.  In  dislocation  there  is  a  marked  limitation  of 
passive  motion,  and  the  limit  of  possible  mobility  is  reached  by  a  sort 
of  sudden  stopping  or  check  felt  by  the  surgeon's  hands.  In  a  normal 
femur  the  internal  surface  of  the  inner  condyle  and  the  head  of  the 
bone  always  point  in  the  same  direction  :  therefore,  the  position  of  the 
head  can  be  determined  in  dislocations  by  observing  the  situation  of 
the  inner  condyle.  This  is  not  true  of  fractures  of  the  femur.  If  there 
is  anterior  spinal  curvature  the  hip  may  be  somewhat  flexed  and  still 
appear  extended.  This  possible  source  of  error  is  eliminated  by  plac- 
ing the  man  on  liis  back  and  flexing  the  opposite  thigh  completely  on 
the  abdomen,  when  the  second  thigh  will  be  raised  from  the  bed,  if  it 
be  in  a  state  of  flexion  concealed  by  the  spinal  curve. 

Prognosis. — Patients  with  fractures  of  the  femoral  neck  have  died 
not  infrequently  from  rapid  debility,  severe  arthritis  or  other  inflam- 
mation about  the  injury,  or  hypostatic  pneumonia.  Especially  has  this 
been  the  case  in  the  aged.  The  unfortunate  tendency  was  possibly 
dependent  in  some  measure  upon  fet  embolism,  but  more  probably 
upon  the  rigid  confinement  to  bed  with  cumbersome  and  uncomfort- 
able fracture  dressings,  which  formerly  were  enforced  for  long  periods. 
Our  present  methods  of  treatment  with  continuous  traction  and  less 
absolute  immobility  in  bed  seem  to  permit  a  much  better  prognosis. 
The  unfavorable  outlook  so  often  spoken  of  in  hip  fractures  is  possibly 
scarcely  warranted  by  our  present  experience.  A  certain  amount  of 
shortening,  eversion,  stifliiess  and  pain  often  persists  even  in  frac- 
tures that  have  recovered  with  fibrous  or  osseous  union ;  but  fair,  or 
even  very  good,  use  of  the  limb  is  not  unusual,  even  in  old  persons 
who  have  apparently  or  certainly  sustained  fracture  of  the  constriction 
of  the  neck.  Even  when  the  fracture  remains  ununited  fair  walking 
is  possible,  because  hypertrophied  muscular  and  tendinous  bands  may 
supjiort  the  i)elvis  as  by  a  sling  attached  to  the  greater  trochanter. 

Treatment. — In  treating  fractures  of  the  lower  extremity,  a  firm 
level  mattress  is  much  more  important  than  in  similar  lesions  of  the 
upper  limb.  A  plain  mattress  made  of  hair  and  a  bed  jjan  for  re- 
ceiving the  dejections  are  often  preferable  to  any  one  of  the  various  forms 
of  frat*ture  bed  sold  by  manufacturers.  Careful  nursing  will  prevent 
injurious  movement  during  the  use  of  the  bed  pan.  Union  is  to  be 
sought  in  all  cases  of  cervical  fracture,  and  its  acceptance  even  in  faulty 
position  is  more  judicious  than  the  production  of  non-union  or  violent 
arthritis  in  the  aged,  by  reason  of  vigorous  and  repeated  manipulation, 
for  the  purpose  of  establishing  the  exact  line  of  fracture  or  obtaining 
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accurate  coaptation.  If  the  existence  of  dislocation  is  eliminated,  all 
doubtful  cases  should  be  treated  as  fractures  of  the  base  of  the  neck. 
Continuous  extension  or  traction,  applied  by  means  of  a  weight  or  a 
rubber  band  attached  to  the  leg  with  adhesive  plaster,  and  lateral  sup- 
port to  the  limb  by  means  of  sand-bags,  as  employed  in  fractures  of  the 
shafl  of  the  femur,  is  the  proper  treatment  for  all  fractures  of  the  neck 
of  the  bone.  The  trochanter  may  in  some  cases  need  support  by  a  small 
pad  or  sand-bag  placed  under  it.  This  method  of  immobilization  is  to 
be  kept  up  until  consoHdiition  of  the  fracture  takes  place.  Proof  that 
union  will  not  occur  or  satisfactory  evidence  that  the  injury  was  a 
mere  sprain  or  contusion  indicate  its  discontinuance.  It  must  also  be 
discontinued  if  it  becomes  evident  that  the  patient's  life  is  endangered 
by  the  confinement  to  bed  and  to  one  posture.  Then,  attempts  at 
gaining  union  may  have  to  be  discontinued  in  order  to  prevent  death 
from  failure  of  the  vital  forces.  Even  when  no  union  occurs,  comfort 
is  usually  gained  by  the  rest  given  to  the  joint  and  limb  for  two  or 
three  weeks  by  traction.  Union,  when  it  occurs,  takes  place  in  from 
five  to  six  weeks. 

The  extending  force  should  equal  about  six  to  eight  j)Ounds,  while 
the  counter-traction  is  to  be  gained  by  elevating  the  foot  of  the  bed 
about  six  inches,  so  as  to  use  the  weight  of  the  patient's  trunk  as  a 
counter-force.  The  foot  should  be  maintained  in  a  }X)sition  with  the 
toes  pointing  upward  and  a  little  outward,  which  is  the  normal  posture 
of  the  limb  when  a  man  lies  on  his  back.  Catheterization  will  be 
necessarj"  in  some  patients,  and  the  occurrence  of  sacral  bedsores  must 
be  averted  by  watchfulness  and  cleanliness. 

In  order  to  get  more  complete  immobility  at  the  seat  of  fracture, 
the  pelvis  and  both  thighs  may  be  encased  in  gypsum  bandages.  In 
addition,  a  pad  adjusted  by  a  screw,  passing  through  a  frame  attached 
to  the  gypsum  dressing,  may  Ik?  arranged  to  make  pressure  upon  the 
outside  of  the  troclianter  and  thereby  hold  the  fragments  in  ai)position. 

Gunshot  fractures  of  the  femoral  neck  will  reijuire  provision  for  free 
drainage,  and  perhaps  excision  of  the  head  of  the  bone.  Attempts  to 
fasten  the  capital  fragment  to  the  trochanteric  one  by  screws  and  pegs 
have  been  made  in  the  endeavor  to  avoid  non-union,  but  such  attempts 
seem  scarcely  warrantable  in  the  aged  patients  usually  the  subject  of 
this  injury. 

Fractures  of  the  Shaft  of  the  Femur. 

Pathology. — Fractures  of  the  shafl  of  the  femur  include  those  occur- 
ring in  the  shaft  of  the  bone  anywhere  excrept  just  al)ove  the  condyles. 
The  latter,  being  near  the  knee  joint  and  liable  to  special  complications, 
are  discussed  under  Fractures  at  tiie  I^wer  End  of  the  Femur.  Trans- 
verse fracture  of  the  shafl  is  not  rare  in  children,  but  in  adults  such  an 
occurrence  is  very  unusual.  In  fractures  of  the  femoral  shafl,  deformity 
due  to  overriding  and  to  angular  or  rotary  displacement  is  aj>t  to  be 
great.  When  the  fracture  is  in  the  upper  third,  the  lower  end  of  the*  up- 
per fragment  is  generally  tilted  outward  and  forward  by  the  great  psoas, 
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iliac  and  external  rotator  muscles  of  the  hip  and  the  upper  end  of  the 
lower  fragment  drawn  upward  and  inward  by  the  flexors  of  the  leg 
and  adductors  of  the  thigh.  This  special  angular  distortion  is  men- 
tioned because  it  at  times  compels  the  adoption  of  unusual  methods  of 
treatment. 

Sjnnptoms. — ^The  symptoms  indicative  of  fracture  of  the  femoral 
shaft  are :  total  loss  of  voluntary  power  in  the  limb,  eversion  of  the 
foot  and  leg  and  the  usual  concomitants  of  fractures  :  deformity,  abnor- 
mal mobility  and  crepitus.  Rotation  of  the  limb  is  not  accompanied 
by  movement  of  the  greater  trochanter.  The  deformity  and  flexibility 
of  the  thigh  at  the  seat  of  fracture  are  often  entirely  sufiicient  for 
diagnosis  without  requiring  successive  attempts  at  getting  crepitus, 
which  cause  pain  and  may  do  harm.  The  shortening,  which  is  chiefly 
•due  to  the  powerfiil  muscles  surrounding  the  broken  bone  and  to  the 
obliquity  of  the  fracture,  may  be  very  great,  but  is  overcome  partially, 
if  not  entirely,  during  the  continuance  of  strong  traction.  The  esti- 
mation of  the  degree  of  shortening  by  measuring  is,  as  has  been  men- 
tioned under  Fractures  Near  the  Hip,  subject  to  fallacies.  The  symptoms 
may  be  a  good  deal  modified  by  impaction  or  interlocking  of  fragments. 
This  condition,  however,  is  unusual. 

Union  occurs  in  ordinary  cases  in  about  six  weeks,  after  which  time 
the  patient  may  be  trusted  to  use  crutches,  provided  that  all  possible 
strains  upon  the  repaired  ffacture  are  avoided  by  suitable  supporting 
-dressings  and  that  no  weight  is  borne  on  the  injured  limb  in  walking. 
Efliision  into  the  knee  joint  oft^n  occurs  after  the  fracture,  sometimes 
within  a  few  days,  and  occasionally  it  persists  for  many  months.  It 
has  been  attributed  to  involvement  of  the  synovial  membrane ;  to  in- 
vasion  of  the  joint  by  the  blood  extravasated  at  the  time  of  fiticture ; 
to  coincident  sprain  of  the  knee  ;  to  interference  with  venous  return, 
and  to  the  posture  and  prolonged  immobility  of  treatment.  Fractures 
at  the  lower  third  should  be  expected  to  present  this  complication  most 
frequently.     It  needs,  as  a  rule,  no  special  treatment. 

Some  permanent  shortening  is  to  be  expected  after  every  fracture  of 
the  femur ;  but,  if  union  is  obtained  with  the  fragments  in  good  line, 
without  rotary  displacement,  a  shortening  of  even  three  quarters  of  an 
inch  will  cause  little  limp  in  the  gait.  Rigidity  of  the  knee  may  re- 
main for  a  long  time  in  rheumatic  or  aged  patients. 

Treatment. — In  all  fractures  of  the  femur,  with  rare  exceptions,  jjer- 
manent  horizontal  traction,  or  extension  as  it  is  often  called,  by  means  of 
adhesive  plaster  and  attached  weights  is  the  best  method  of  treatment. 
Counter-extension  is  to  be  obtained  by  elevating  the  foot  of  the  l)ed  six 
inches.  This  procedure  makes  the  weight  of  the  trunk  act  as  a  coun- 
ter-extending force.  Any  tendency  to  lateral  mobility  or  deformity  of 
the  fragments  may  be  avoided  or  corrected  by  short  coaptation  splints 
of  wood,  metal  or  paste-board  or  by  long  narrow  bags  wtII,  but  not 
too  tensely,  filled  with  sand  and  laid  closely  along  the  inner  and  outer 
sides  of  the  limb.  The  outer  bag  should  extend  from  below  the  sole 
to  within  a  few  inches  of  the  axilla,  the  inner  bag  from  below  the  sole 
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to  the  perineum.     Long  narrow  boxes  eontaining  brieks  may  he  used 
instead  of  sand  bags. 

Before  the  application  of  the  plaster  strips  the  thigh  and  leg  should 
be  shaved.     A  piece  of  thin  ]x)ard,  three  inches  wide  and  five  inches 

Fig.  231. 


AdhosiTe  planter  and  foot-board  applied  for  continuous  traction. 

long,  is  fastened  lengthwise  to  the  middle  of  the  adhesive  side  of  a 
strip  of  rubber  adhesive  plaster  three  inches  wide  and  six  feet  long. 
This  stirrui)-like  apparatus  is  then  smoothly  attached  to  the  limb  by 
applying  the  plaster  up  the  sides  of  the  leg  and  thigh  to  a  point  just 
below  the  seat  of  fracture.  Its  adherence  to  the  skin  is  further  as- 
sured by  applying  narrow  bands  of  plaster  around  the  limb  and  the  side 
strips  at  three  p)ints :  namely,  above  the  knee,  below  the  knee  and 
about  an  inch  above  the  ankle.  A  Ixmdage  is  next  applied  over  the 
foot  and  malleoli  under  the  stirrup,  and  then  carried  up  the  limb  over 
the  adhesive  plaster  attachment  until  it  nearly  reaches  the  height  of 
the  fracture.  The  ends  of  the  plaster  which  project  above  the  last 
fold  of  the  bandage  are  now  turned  over  the  bandage,  so  that  their 
adhesive  surface  becomes  external.  Around  these  turned  down  ends^ 
the  bandage  is  applied  by  a  few  more  folds,  until  no  vestige  of  the 
plaster  Ls  seen.  The  attachment  of  the  plaster  to  the  skin  should 
extend  above  the  knee.  The  turning  over  of  the  ends  gives  additional 
security  against  the  traction  weights  causing  the  adhesive  strips  to  slip 
on  the  skin.  To  the  foot  piece  a  cord  about  three  feet  long  should  ho 
attached  so  that  in  the  course  of  an  hour,  when  the  plaster  has  become 
firmly  adherent  to  the  skin,  the  traction  weights  may  be  tied  to  the 
apparatus.  When  it  is  thought  that  the  phuster  will  bear  the  weight 
Avithout  slipping,  the  surgeon  props  up  the  f(K)t  of  the  bed,  and,  tak- 
ing hold  of  the  foot  and  ankle,  makes  powerful  but  steady  traction  to 
overcome  the  muscular  spasm  causing  the  over-riding  and  shortening. 
If  there  is  great  shortening  or  if  the  (mtient  is  very  muscular,  it  may 
be  well  to  obtain  relaxation  of  the  muscles  by  producing  a  slight  degree 
of  general  anaesthesia  with  ether  or  nitrous  oxide.  When  the  deformity 
has  been  overcome  as  much  as  possible,  two  or  three  bricks  or  an 
equivalent  weight,  are  tied  to  the  cord  and  susi>ended  over  a  pulley  at 
the  foot  of  the  bed.  The  pulley  should  ho  placed  high  enough  to  lift 
the  heel  a  little  from  the  mattress,  and  in  such  a  jwsition  laterally  as 
to  keep  the  axis  of  the  limb  correct.     The  cord  should  not  let  the 
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Fig.  232. 


bricks  rest  on  the  floor  when  the  patient  slides  toward  the  foot  of  the 
bed,  though  it  should  be  long  enough  to  let  the  patient  slide  up  and 
down  for  the  distance  of  a  foot  or  so.     There  should  be  no  shelf  or 

obstacle  above  the  floor  upon  which  the  bricks  may 
catch  and  suddenly  fall  off*  with  a  jerk.  The  pulley 
must  have  side  pieces  or  an  arch  projecting  above 
the  groove,  that  the  cord  may  not  be  pushed  off  by 
persons  passing  the  foot  of  the  bed.  Instead  of  us- 
ing the  adhesive  plaster  apparatus  a  series  of  straps 
may  be  adopted. 

The  amount  of  weight  for  the  first  three  weeks 
should  be  from  fifteen  to  twenty  five  pounds  for  an 
adult,  according  to  the  muscular  development  and 
tendency  to  spasm.  At  the  end  of  that  time  the 
amount  may  be  decreased  one  half,  and  be  discon- 
tinued at  about  the  sixth  week.  Then  a  circular 
gypsum  or  silicate  of  sodium  dressing  is  applied 
from  the  ankle  to  the  hip,  including  the  pelvis  if 
the  fracture  is  in  the  upi>er  third,  and  walking  with 
crutches  is  permitted.  The  patient  should  not  bear 
any  of  his  weight  on  the  foot  till  the  tenth  or 
eleventh  week.  If  the  gypsum  or  silicate  dressing 
is  not  adopted,  sufficient  lateral  support  may  be  ob- 
tained by  using  coaptation  splints  of  moulded  paste- 
board, provided  that  the  knee  and  hip  are  fixed  by 
them.  It  is,  of  course,  understood  that  the  patient 
shall  not  be  jwrmitted  to  walk  even  with  these  dres- 
sings, unless  the  fracture  has  lost  its  mobility.  Cau- 
tion must  be  exerted  against  subjecting  the  limb  to 
Txjvb's  pulley  for  con-  strains  or  falls,  for  rupture  of  the  callus  readily  oc- 

tinuouM    traction    appa-  ,,  ¥  ..  ^,  /s,i 

ratus.  curs,  cveu  as  late  as  three  or  lour  months  alter  the 

original  injury. 
Usually  a  slight  amount  of  padding  is  required  on  the  bed  beneath 
the  popliteal  space,  Ix^cause  the  ab- 
solutely straight  position  of  the  knee 
becomes  painful  unless  a  little  sup- 
]K)rt  is  given  at  the  point  mentioned. 
If  lateral  deviation  at  the  site  of 
fracture  is  not  prevented  by  the 
sandbags  or  if  there  is  antero-jws- 
terior  l)cnding,  three  or  four  coap- 
tation si)lints  of  wood  eight  to  ten 
inches  long  may  be  applied  over 
the  bandage  and  kept  in  place  by  a  J^.t'^hi^Jn^^'IL.er'rHirSlX  exISod'hu* 

few  turns  of  another  bandacre.    Paste-    enough  and  themalleoU  are  not  protected  by 

,  °     ,   ,  the  bandage. 

board  or  other  plastic  material  may 

be  moulded  to  the  front  or  side  of  tlie  thigli,  if  the  surgeon  prefers. 

Care  must  be  taken  that  pressure  of  the  heel  on  the  bed  does  not  cause 
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a,  bedsore.  A  iiiaBH  of  oiikuni,  wool  or  <'otto»,  hollowed  out  like  a 
bird's  nest,  to  receive  the  heel  or  a  pad  placed  beneath  the  tendon  of 
Achilles  so  as  to  Hit  tiie  lieel  from  the  mattivss  are  the  simplest  de- 
viees  for  relieving  this  injurious  pressure.  The  IkkI  diithes  must  not 
rest  on  the  tees,  since  their  weight  will  press  the  foot  outward  and  evert 
the  leg.  Any  sort  of  an  arched  frame,  such  as  can  be  made  from 
[ueces  of  Imrrcl  hix>p,  ))laced  over  the  foot  will  hold  the  coverings  up. 

Fill.  2:h. 


It  is  also  ncct^ssary  to  net;  that  the  }>aticnt  lies  flat  on  his  back,  for 
if  he  turns  a  little  on  his  side  or  if  the  {>clvia  sinks  into  the  niattress 
on  one  side,  while  the  ibot  and  leg  are  held  motionless  by  the  dressing, 
rotary  deformity  will  remain  when  the  fracture  is  uuitc<l.  The  foot 
should  be  kept  very  slightly  evertei],  as  lias  Ixwn  stut<<d  under  the 
treatment  of  Fractures  Near  the  Hip.  Tiie  |nitient  should  not  be 
allowed  to  sit  up  in  bed  nor  have  a  high  jiillow  or  Ixilster,  until  at 
least  three  weeks  have  elapsed.     Then  he  may  Ik-  pro]>i>ed  uji  iu  tiie 


half-sitting  ]>osture,  if  it  shows  no  tendency  to  displace  the  jtartially 
united  fracture.  The  sliding  movementM  up  and  down  in  the  l>ed, 
which  are  iK'nnissible  from  the  iM'ginning,  relieve  the  monotony  of 
confinement  vcr\'  much,  and  enable  the  nurse  to  adjust  the  IhmI  ])an  and 
keep  the  patient  clean. 
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Fig.  236. 


Double  inclined  plane  fracture  box. 


Wlien,  in  fractures  of  the  upper  third,  there  is  marked  tilting  for- 
ward of  the  upper  fragment,  the  straight  position  just  described  is  not 
always  satisfactory.  It  may  become  necessary  to  elevate  the  lower 
fragment  in  order  to  meet  the  displaced  upper  fragment  and  preserve  the 

proper  axis  of  the  limb.  In  order  to 
get  proper  apposition  of  the  fragments 
the  limb  with  the  traction  apparatus  at- 
tached should  be  elevated  upon  an  in- 
clined plane  of  wood  and  maintained  in 
that  position  during  the  treatment.  The 
weight  extension  can  readily  be  contin- 
ued at  the  same  time.  Whether  the 
inclined  plane  is  .such  as  will  keep  the  knee  straight  or  flexed  is  a 
matter  of  comparative  indiflerence.  It  may  be  good  treatment  to 
nail  the  fragments  together  in  this  fracture.  Usually  correct  appo- 
sition can  l>e  obtained  by  elevation  of  the  lower  fragment  by  means  of 
the  inclined  plane  fracture  box  or  the  use  of  Smithes  anterior  wire 
splint. 

In  treating  open  fractures  with  much  suppuration  a  long  fracture  box 
or  the  anterior  wire  splint  of  Nathan  R.  Smith  are  often  convenient. 
The  method  of  using  the  anterior  splint  is  well  shown  in  the  illustra- 
tion, except  that  the  pulley  should  be  placed  over  the  middle  of  the 
leg  so  as  to  obtain  extension  or  traction  by  the  weight  of  the  buttock. 


Fig.  237. 


Smith's  anterior  splint,  before  it  is  bent  to  fit  the  limb. 


The  ambulant  method  of  treating  fractures  of  the  thigh  is  employed 
by  some  surgeons.  In  it  the  fragments  are  reduced  by  traction  and 
counter-traction,  perhaps  during  general  anaesthesia,  and  then  a  gypsum 
splint  or  a  steel  splint  like  that  used  in  coxitis  is  applied.  The  weight 
of  the  patient  is  borne  on  the  splint,  which  must  have  a  purchase  on 
the  tuberosity  of  the  ischium  and  on  the  perineum  and  extend  below 
the  sole  of  the  foot.  The  danger  of  permitting  overriding  of  the  frag- 
ments is  greater  in  this  method  of  treatment  than  in  that  by  continu- 
ous horizontal  traction  \vith  the  patient  recumbent. 
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In  infants  below  five  years  it  is  often  difficult  to  prevent  soiling  of 
the  traction  apparatus  by  the  alvine  discharges ;  hence,  vertical  exten- 
sion has  been  employed  with  good  results.  This  is  eifected  by  flexing 
both  hips  at  a  right  angle,  placing  straight  splints  along  the  posterior 
surfaces  of  the  limbs  to  prevent  flexion  of  the  knee  and  attaching  the 
feet  to  a  support  over  the  bed.  The  buttocks  thus  act  as  a  traction 
weight  and  the  little  patient  can  be  kept  clean.  If  preferred  a  pulley 
and  a  weight  of  four  or  five  pounds  attached  to  the  leg  and  foot  may 
be  used  to  increase  the  traction  power.  When  the  child  is  over  four 
or  five  years  of  age  the  ordinary  horizontal  traction  is  easily  employed. 
The  weight  should  be  about  one  pound  for  every  year.  Union  becomes 
firm  in  children  in  about  four  weeks. 

Fractures  of  the  Lower  End  of  the  Femur. 

Pathology. — ^These  injuries,  occurring  so  near  the  knee  joint  and 
having  a  short  lower  fragment,  which  may  be  difficult  to  control,  deserve 
some  special  consideration.  The  line  of  fracture  may  be  in  the  shaft 
just  above  the  condyles,  may  at  the  same  time  run  downward  between 
the  condyles,  splitting  them  apart,  or  may  not  involve  the  shaft  at  all 
but  merely  separate  one  of  the  condyles  or  a  part  of  a  condyle  from  the 
rest  of  the  bone.  Sometimes  small  pieces  of  the  Ixjue  are  torn  up  by 
strains  on  the  crucial  ligjiments.  The  last  two  varieties  are  verj'  rare. 
The  epiphysis,  which  includes  the  entire  condyloid  jx)rtion  of  the  bone, 
may  be  detached  in  persons  not  over  twenty  years  of  age. 

The  line  of  fractures  just  above  the  c(3ndyle  is  usually  oblique,  but 
a  transverse  direction  is  said  to  be  more  common  than  when  the  bone 
is  broken  at  a  higher  point.  The  lower  fragment  in  fractures  above 
or  through  the  condyles  is  frequently  displaced  backward  and  may, 
by  pressure  upon,  or  laceration  of,  the  popliteal  vessels  and  nerves, 
cause  gangrene  or  paralysis  of  the  leg.  The  same  result  may  follow 
similar  displacement  of  the  upper  fragment. 

Sjnnptoms. — The  usual  symptoms  of  fracture  are  present.  The 
lateral  mobility  possible  above  the  knee,  the  backward  displacement  of 
the  lower  fragment  and  the  leg,  and  the  prominence  and  normal  mobility 
of  the  patella  in  supra-condyloid  fracture  or  its  sinking  between  the 
separated  condyles  in  inter-condyloid  fractures  are  additional  aids  to 
diagnosis.  A  {winted  upper  fragment  is  sometimes  driven  into  the 
fibers  or  tendon  of  the  four-headed  extensor  muscle  or  thrust  through 
the  integument.  Effnsion  or  hemorrhage  into  the  knee  joint  is  par- 
ticularly common  in  fractures  involving  the  condyles. 

Treatment. — ^The  proper  treatment  is  permanent  horizontal  traction, 
as  in  fracture  of  the  shaft,  with  even  greater  care  to  keep  the  knee 
joint  immovable.  This  immobility  may  be  attained  by  a  i)astcl)(>ard 
splint  adjusted  to  the  back  of  the  joint.  The  adhesive  strips  for  trac- 
tion should  extend  along  the  limb  only  as  far  as  the  knee.  If  the 
straight  posture  does  not  maintain  the  lower  fragment  in  proper  posi- 
tion, the  knee  may  be  partially  flexed,  by  placing  a  pillow  or  a  double 

ao 
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inclined  plane  under  it  or  by  using  a  Smith's  anterior  splint.  Severe 
arthritis  is  an  ailment  for  the  extended  position,  since,  if  ankylosis 
occurs,  a  nearly  straight  knee  is  more  useful  than  a  flexed  one.  If 
the  distention  of  the  joint  with  fluid  is  too  great  to  allow  the  joint  to 
be  sufficiently  extended,  the  fluid  may  be.  partially  withdraim  with  an 
aseptic  aspirator  needle. 

Fio.  238. 


itae  popliteal  apace. 


If  spasm  of  the  gastrocnemius  muscle  prevents  adjustment  of  the 
lower  fragment,  tenotomy  of  the  tendon  of  Achilles  is  justifiable,  to 
weaken  the  displacing  cause.  If  the  upper  fragment  is  buttonholed 
and  so  tightly  held  in  the  substance  of  the  extensor  tendon  that  reduc- 
tion of  the  fracture  is  impossible,  its  liljeration  by  open  section  of  the 
muscle  is  proper.  Arthritis,  if  severe,  requires  appropriate  treatment. 
The  formation  of  pus  in  the  joint  is  a  demand  for  immediate  incision 
under  antiseptic  measures. 

Fracture  of  a  single  condyle  is  a  very  rare  injury  and,  owing  to  the 
slight  deformity  attending  it,  may  be  mistaken  for  a  sprain  or  arthritis 
of  the  knee.  The  integrity  of  tlie  other  condyle  and  the  attachment  of 
the  broken  piece  of  bone  to  the  tibia  prevent  shortening  and  marked 
displacement.  Suppuration  of  the  joint  has  followed  condyloid  fracture. 
The  diagnosis  is  to  l^e  made  by  localized  pain  and  eechyraosis,  motion 
and  crepitus.  Horizontal  traction  with  care  to  correct  any  lateral  de- 
viation at  the  knw  Is  the  treatment ;  though  a  gypsum  splint  may  be 
better  at  times.  The  joint  .-ihould  lie  kept  immovable  for  three  or  four 
weeks.  Tliew  fractures  and  those  in  which  small  splinters  of  bone 
are  torn  off  within  the  joint  resemble  in  their  symptoms  severe  sprain, 
and  should  roeeivc  nuich  the  same  treatment. 

Fractures  of  the  Patella. 

Pathology. — The  |):itf'Ila  is  broken  generally  by  sudden  and  forcible 

contraction  of  tlii'  iijur-hcadeil  extensor  of  the  leji,  and  occsisionally  by 

direct  violence.     The  patient  usually  attributes  tlie  fracture  to  a  fail 
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upon  the  knee ;  but  tho  full  in  niogt  cnses  is  due  to  tlio  previous  giving 
way  of  the  |wtella  from  muscular  strain  oxert«l  upon  it,  for  it  is  a 
sesamoid  bone  in  the  tcndnii.  A  slip  of  the  foot  oecurs  and,  an  the 
man  tries  to  save  himself  from  fulling,  the  violent  muscular  contraction 
bends  the  patellu  across  the  eomiylcsi  and  fractunw  it  by  the  cross- 
breaking  strain  or  eW'  teurs  it  usunder  simply  by  the  powerftd  traction 
upward.  A  similar  result  may  occur  in  effiirb  at  kicking  or  lifting. 
This  usual  cnusation  of  the  fracture  is  proved  hy  the  fact  that  in  fiiUs 
npon  the  bent  knee  tho  impact  is  usually  receivwl  on  the  head  of 
tiie  tibia  rather  than  on  the  jMitella,  and  by  the  further  circumstances 
that  the  line  of  fracture  is  usually  transverse,  that  in  fractures  known 
to  be  caused  by  direct  violence  the  bone  shows  vertical,  oblique  or  com- 
minutecl  fractures,  and  that  no  bruise  is  seen  over  the  }>atella  in  the 
ordinary  cases. 

The  fracture  from  muscular  contraction  is  usually  more  or  less  trans- 
Terse,  is  situated  near  the  middle  of  the  bone  and  is  generally  rei>aired 
hy  fibrous  union.  Comminuted  and  oblique  fractures  usually  unite  by 
bony  instead  of  fibrous  tissue. 


Fui.  240. 


Fin.  241. 


pMcUa.  pitrllB. 

The  transverse  fracture,  from  mii.*eular  action,  is  so  much  more  com- 
mou  than  any  other  that  the  subse(|nent  description  refers  to  it,  unless 
otherwise  stated.  The  lower  fragment  retains  its  normal  position ; 
but  the  upper  one  is  drawn  upward  by  the  muscle  and  pushed  upward 
by  the  rapidly  occurring  iutra-articular  effusion,  until  the  separation 
amonnts  to  half  an  inch  or  an  inch.  If  the  mnscnlar  aponeurosis 
eurronnding  the  bone  is  greatly  torn,  the  displacement  may  be  much 
greater ;  and,  ou  the  other  hand,  if  the  fibrous  envelope  is  not  ruptured 
the  fragments  may  remain  in  contact.  Lateral  displacement  may  at 
times  occur,  but  in  any  marked  degree  is  not  coimnou.  Some  tilting 
of  the  fragments  due  to  the  surgeon's  dressing  or  to  the  intra-urlicnlar 
efliiBion  is  not  unusual.  The  fragments  may  thus  be  tilted  so  that  they 
are  in  contact  at  one  side,  but  separated  at  the  other,  or  may  be  so 
everted  that  the  fracture  surfaces  are  directctl  in  an  anterior  direction. 

Symptoms. — The  symptoms  are  a  sudden  loss  of  extending  power 
ftt  the  knee,  often  aocompunied  by  a  sharp  snap  at  the  moment  the 
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bone  gives  way  ;  pain  and  difficult  progression,  though  walking  is  often 
possible  if  care  is  taken  to  keep  the  tibia  and  femur  in  a  straight  line 
and  the  heel  to  the  ground  ;  a  well  marked  furrow  felt  with  the  finger 
between  the  fragments  ;  independent  mobility  of  the  upper  and  lower 
parts  of  the  bone,  with  crepitus  when  they  are  pressed  together  and 
moved  laterally ;  and  swelling  of  the  knee  from  blood  and  inflam- 
matory products  within  the  synovial  cavity  of  the  joint  and  the  sur- 
rounding structures.  The  arthritis  accompanying  the  fracture  does  not 
give  rise  to  the  intense  pain  so  common  in  other  cases  of  synovitis 
of  the  knee,  probably  because  the  tearing  open  of  the  joint  prevents 
intra-articular  tension.  The  patient  is  unable  to  extend  the  knee  after 
it  has  been  flexed  or  to  raise  the  foot  from  the  surface  of  the  bed  upon 
which  he  lies.  The  disability,  however,  varies,  as  would  be  expected, 
with  the  amount  of  laceration  of  the  tendinous  aponeurosis  surround- 
ing the  patella.  The  lx)ne  has  the  vastus  muscles  inserted  into  its 
lateral  margins  and  the  general  aponeurosis  spread  over  its  front. 
Hence,  extension  of  the  knee  may  be  accomplished  to  a  limited  degree 
by  suoh  untorn  attachments,  even  after  fracture  of  the  patella. 

The  diagnosis  is  rea<lily  made  by  pal])ati(>n  and  the  symptoms  above 
described.     Fractures  with  little  or  no  separation  and  traumatic  bur- 
sitis,  in   which   the    bursa    in 
Fi«.  242.  front  of  the  jmtella  is  filled  ^rith 

blood  and  inflammatory  prod- 
ucts, may  need  carefiil  consid- 
eration l^efore  a  correct  under- 
standing of  the  lesion  is  ob- 
tained. It  is  said  that  crepitus 
and  the  fei»ling  of  separated 
lx)nv  fragments  mav  be  sim- 
ulated  bv  blood-clots  in  the 
bursa.  After  alx>ut  ten  days 
have  elapsed  the  swelling  of 
the  joint  decreases,  and,  if  the 
pieces  of  l>on(»  are  in  close  c(3utact,  a  short  fibrous,  in  rare  cases  an  os- 
seous, l)ond  of  union  is  established.  In  untreated  or  improperly  treated 
cases  the  permanent  separation  between  the  fragments  may  be  three 
or  four  inches.  Use  of  a  quite  well  repaired  fracture  of  the  pitella  has 
often  caused  the  fil)rous  union  to  stretch,  and  the  stretching  may  Iw 
greater  on  one  side  than  on  the  other.  Osseous  union  occasionally  takes 
place,  but  many  close  fibrous  unions  have  been  mistaken  during  life  for 
bony  repair.  Nodules  of  bone  are  at  times  found  in  the  fibro-ligamen- 
tous  tissue  between  the  fragments.  Rupture  of  the  bond  holding  the 
pieces  together  or  fracture  near  the  point  of  union  is  not  infrequent. 
8ueh  secondary  accidents  show  at  times  little  attempt  at  union.  When 
the  tissues  have  become  rigid  and  adherent  about  the  seat  of  fracture 
and  there  still  remains  some  stiffiiess  of  the  joint,  the  integument  may 
be  torn  and  the  joint  laid  o\iQX\  at  the  time  the  secondary  fracture  occurs. 
The  o]>en  fractures  so  caused  and  those  originally  open  are,  of  course, 
very  serious  injuries,  unless  managed  antiseptically. 


Close  ligiinientoiis  UDion  resciubliiig  bony  union. 
(Lkvis's  specimen  in  MUttcr  Museum.) 
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A  severe  arthritia  may  leave  a  stiffknee ;  and,  even  iu  ordinary  cases, 
free  motion  of  the  limb  may  not  be  attained  for  six  months.  Tliis  is 
partly  due  to  the  fear  of  tearing  or  stretching  the  lignnientous  union 
by  early  attempts  at  motion,  vpper  fr.emeiit.        Fio.  243. 

which  induces  the  surgeon 
and  the  patient  to  insist  upon 
protracted  wearing  of  splints 
and  abstinence  from  strong 
passive  movements.  The  fear 
is  a  well  grounded  one.  After 
freedom  of  flexion  and  exten- 
sion of  the  joint  has  finally 
been  gained,  the  disability 
from  fibrous  union,  even  an 
inch  in  length,  is  not  very 
great.  The  patient  may 
acarfcely  limp;  though  a  rapid 
gait  or  the  ascending  and  de- 
scending of  stairs  will  show 
his  imperfect  power  of  control 
over  the  knee.  Going  down 
stairs  is  especially  trouble- 
some. Active  extension  of 
the  joint  will  probably  be 
possible  only  when  the  limb 
is  put  in  an  almost  straight 
position. 

Treatment. — In  treating 
fracture  of  the  patella,  inflam- 
mation of  the  Joint  should  be 
moderated  and  a  short  bond  of  union  secured.  Usually  rest  is  all 
that  is  required  to  effect  the  first  result.  Dry  cold,  by  means  of  a 
bag  of  cracked  ice,  may  be  employed  if  the  arthritis  promises  to  be 
severe.  When  there  is  very  great  intra-urticular  effusion,  aspiration 
of  the  joint  ^vith  an  aseptic  aspiration  needle  should  be  i>erformed. 
The  smalt  size  and  irregidar  margins  of  the  fragments,  their  lieiug 
imbedded  in  a  tendinous  aponeurosis  which  is  attached  to  the  bone 
at  the  anterior  edge  of  its  margins  and  the  convex  suriiice  of  the 
condyles  on  which  the  fragments  rest  all  make  accurate  adjustment  hv  ' 
encircling  dressings  difficult  and  unsatisfactory.  The  best  treatment 
for  the  majority  of  cases  is  obtained  by  drawing  the  fragments  together 
by  means  of  steel  hooks  thni!<t  through  the  skin  and  imbedded  in  the 
tendon  above  and  below  the  upper  and  lower  fragments  reajwetively. 
The  hooks  devised  l>y  Malgaigne  are  effective,  l)Ut  on  acTOunt  of  the 
irregular  shape  of  the  bone  do  not  permit  as  a(«urate  coaptation  as  do 
those  devised  by  Levis.  These  latter  arc  separated  jtairs  and  win, 
therefore,  be  introduced  parallel  to  each  other  or  at  an  angle,  varj'ing 
with  tike  line  of  fracture  and  tendency  to  irregularity  in  the  displace- 
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nient.     Each  pair  of  hooks  has  its  points  held  together,  after  coaptation 
of  the  fragments,  by  a  screw  or  by  a  lateral  clamp. 

To  lessen  the  muscular  cause  of  displacement  the  leg  should  be  kept 
fully  extended  on  the  thigh  and  the  thigh  perhaps  slightly  flexed  on 
the  pelvis.  This  is  readily  done  by  elevating  the  limb  on  an  inclined 
plane,  or  by  supporting  it  ^vith  pillows  after  placing  any  form  of  rigid 


Fig.  244. 


Fig.  245. 


Levis's  modiflcatioD  of  Malgalgne's  patella  hooks. 


splint  behind  the  knee.  This  position  relaxes  the  three  muscular 
masses  arising  from  the  femur  and  also  the  rectus,  which  has  its  origin 
from  the  pelvis.  Absolute  rest  in  this  position  for  about  a  week,  with 
perhaps  the  local  application  of  cold,  will  cause  absorption  of  the 
articular  effusion  which  aids  in  separating  the  fragments.  If  it 
does  not,  aspiration  is  justifiable.  At  the  end  of  this  time  the  frag- 
ments C4in  usually  be  pressed  together  by  the  surgeon^s  fingers  and 
held,  while  the  hooks  are  inserted  so  as  to  keep  them  closely  approx- 
imated. It  is  best  to  put  the  lower  hook  of  the  pair  in  position  first; 
and  then  the  upi)er  fragment,  which  is  the  displaced  one,  can  be  con- 
trolled by  the  insertion  of  the  second  hook. 

The  ix)ints  of  the  hooks  must  be  sharp  and  should  be  thrust  as 
deei)ly  as  i)ossible  into  the  tendon  close  to  the  margin  of  the  bone. 
There  is  no  danger  of  entering  the  joint,  for  the  tendon  is  very  thick 
and  tough.  After  one  pair  has  been  inserted  the  other  is  to  be  placed 
where  it  will  be.st  hold  the  fragments  firmly  together.  The  skin  should 
be  drawn  tightly  over  the  patella  before  the  hooks  are  inserted,  and 
the  surface  of  both  the  skin  and  hooks  cleaned  and  made  aseptic. 
Kther  may  be  required  in  some  pitients,  since  the  operation  is  rather 
painful,  though  not  a  tedious  one.     The  ix)ints  of  puncture  and  the 
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surrounding  skin  should  be  dusted  with  boric  acid  or  acetanilid,  and 
the  parts  surrounded  with  dry  antiseptic  cotton  or  gauze.  The  hooks 
should  be  kept  in  place  for  six  weeks ;  and  when  they  are  removed, 
the  patient,  though  using  crutches,  should  wear  a  posterior  splint  for 
five  or  six  weeks  longer,  in  order  not  to  tear  the  broken  bone  asunder 
by  suddenly  flexing  the  joint.  Sometimes  the  hooks  may  need  tighten- 
ing once  or  twice  as  the  swelling  subsides,  but  usually  no  such  change 
ia  required.  Their  removal  from  the  first  punctures  is  not  to  be  ex- 
pected until  they  are  finally  taken  out.  The  irritation  produced  by 
the  hooks  is  inconsiderable. 

When  there  is  little  tendency  to  separation  an  adhesive  plaster 
dressing  may  be  employed  instead  of  the  hooks.  It  is  applied  as  fol- 
lows :  After  the  knee  has  been  extended  and  the  entire  limb  elevated, 
the  middle  of  a  strip  of  adhesive  plaster  about  two  feet  long  is  placed 
on  the  skin  beneath  the  lower  patellar  fragment  and  its  ends  carried 
upward  and  crossed  upon  the  back  of  the  thigh.  By  this  and  two  or 
more  strips  applied  in  a  similar  manner,  but  not  exactly  corresponding 
with  the  first,  the  lower  fragment  is  steadied.  Then  similar  overlying 
strips  are  placed  above  the  upper  fragment  and  used  to  draw  it  down 
toward  the  lower  one.  The  ends  are  crossed  on  the  back  of  the  calf  of 
the  leg.  Over  the  whole  a  roller  bandage  is  applied  from  foot  to  hip, 
and  the  limb  kept  extended  and  elevated  by  an  inclined  plane.  Re- 
newal of  the  adhesive  plaster  will  be  required  about  once  a  week  during 
the  six  weeks  that  the  dressing  is  used,  before  permitting  the  patient  to 
be  up  on  crutches.  In  applying  this  and  similar  constricting  dressings 
there  is  a  great  tendency  to  tilt  the  fragments  so  that  the  anterior  edges 
of  the  broken  surfaces  are  further  apart  than  the  posterior.  Perhaps 
this  may  be  avoided  by  one  or  two  additional  strips  applied  directly 
over  the  front  of  the  knee  joint. 

Before  inserting  the  hooks  or  applying  the  adhesive  plaster  dressing, 
the  surgeon  should  rub  the  surfaces  of  broken  bone  vigorously  together 
in  order  to  push  aside  bands  of  torn  periosteum  and  fascia  which  are 
liable  to  become  interposed  between  the  fragments.  After  this  ma- 
nipulation the  fragments  should  be  kept  pressed  together  until  the 
dressing  is  adjusted. 

For  a  long  time  aft^er  discarding  all  ap^wiratus  and  crutches  the 
patient  should  support  the  patella  by  wearing  a  knee  joint  bandage 
of  elastic  webbing. 

Open  fractures  of  the  patella  should  be  treated  by  free  incision  into 
the  joint,  washing  out  the  synovial  sac  with  a  one  per  cent,  solution  of 
carbolic  acid  or  a  sublimate  solution  (1:5000)  and  free  drainage  by 
tubes.  If  the  opening  is  very  small  and  the  injury  just  received  prob- 
ably aseptic,  the  attempt  to  convert  the  fracture  into  a  closed  one 
without  fi^e  incision  may  be  proper  ;  but  the  first  sign  of  joint  inflam- 
mation is  a  signal  for  free  incision,  antiseptic  washing  and  drainage. 
The  use  of  the  hooks  or  the  adoption  of  suture  or  nailing  of  the  bone 
will  necessarily  be  the  treatment  in  such  cases,  since  the  adhesive 
plaster  dressing  and  similar  devices  can  scarcely  be  applied.     The 
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1  a  rule,  be  retained  over  a  couple  of 


drainage  tubes  need  not, 
weeks, 

Kupturi!  of  the  bond  of  union  or  rcfnicture  of  the  patella  should  be 
treatcil  as  the  original  fracture  though  it  may  be  better  here  to  lay 
open  the  skin  and  suture  the  fragments  with  catgut  or  wire.  Some- 
times the  tendon  of  the  great  extensor  mass  of  muscles  is  torn  from  the 
upper  edge  of  the  patella  by  the  same  mechanism  that  usually  breaks 
the  bone.  Suturing  is  here  the  proper  method  of  treatment.  The 
same  treatment  is  to  lie  employed  if  the  patella  and  the  ligament  of 
tlie  patella  are  torn  ajiart. 

The  treatment  of  fractured  patella  by  wiring  the  fnigmeutB  and  the 
management  of  cases  with  long  fibrous  union  by  resection  and  suture 
are  sometimes  justifiable,  wlien  other  methods  of  treatment  seem  in- 
efficient. Most  careful  asepsis  is  requisite.  In  receut  fractures  the 
hooks  will  be  found  as  efficient  as  wiring  or  suturing  with  chromicized 
or  formaldehyde  catgut,  and  are  much  safer  beeause  the  joint  is  not 
opened.  In  cases  of  old  fracture  ivith  long  fibrous  union,  resection  of 
the  ligamentous  bond  and  suture  of  the  fresh  surfiices  of  bone  is  proper, 
if  the  lameness  is  annoying. 

Fractures  of  the  patella  have  been  treated  satisfactorily  by  other 
metho<ls,  which  deal  with  the  fragments  more  directly  than  the  hooks 
■*  or  adhesive  plaster.  The  method 
of  [Missing  a  silk  suture  horizon- 
tally around  tlic  t^vo  fragments, 
b\  means  of  a  loug  needle  thrust 
through  the  skin  and  muscles, 
and  tying  the  fragments  together 
setras  likel)  to  give  good  results 
and  dfies  not  invade  the  joint. 
Another  mcth  >d  passes  a  similar 
suture  \erticallv  around  the  two 
fragmonttand  ties  them  t<^ther. 
Tins  suture  tnverscs  tlie  joint 
imme(hatch  below  the  patella. 
The^  o|»eritions,  es[>ecially  the 
latter  make  separation  of  the 
pieces  of  the  patella  almost  im- 
possible and  restraint  in  tlie  ex- 
tended position  of  the  joint  need 
not  be  maintained  for  more  than 
two  or  three  weeks. 


Fractures  of  the  Tibia  and  Fibula. 

The  tibia  and  fibula  an'  each  developed  by  three  ossific  eenters,  one 

for  the  sliaft  and  one  fiir  each  extremity.     Tlie  iipjKT  epiphyses  unite 

at  al>out  twenty  five  years  of  age,  the  lower  at  alxiut  twenty  years. 

Occasionally  the  tubercle  and  iiialleolus  of  the  tibia  develop  from  sep- 
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arate  centers.  The  possibility  of  epiphyseal  separations  occurring  when 
the  bones  of  the  legs  are  subjected  to  violence  should  be  recollected. 
Such  diastases  are,  however,  very  rare. 

Fractures  Near  the  Knee. — Fractures  at  the  upper  end  of  the  tibia, 
which  usually  are  accompanied  by  fibular  fracture,  are  frequently  trans- 
verse and  may,  by  more  or  less  vertical  lines,  invade  the  knee  joint. 
If  the  fibula  is  neither  broken  nor  dislocated,  it  aids  in  preventing 
displacement.  Epiphyseal  separation  of  the  tibia  here,  as  elsewhere, 
is  liable  to  interfere  with  growth  of  the  bone  in  length.  Then  the  un- 
injured fibula  as  it  gro^vs  must  either  become  bowed  or  dislocated  at 
one  of  its  ends. 

The  usual  symptoms  of  fracture  may  be  associated  with  those  of 
synovitis  of  the  knee  or  of  injury  to  popliteal  vessels  and  nerves.  The 
fibula  is  seldom  broken  at  its  upper  end,  except  when  the  tibia  also  is 
firactured. 

Fractures  of  the  Shaft  of  the  Tibia  and  Fibula.  Pathology. — 
The  tibia  alone  is  seldom  broken  except  when  the  fracture  is  due  to 
direct  violence,  such  as  a  kick  on  the  shin.  The  line  of  fracture  is 
then  apt  to  be  somewhat  transverse.  The  fibula,  being  the  smaller 
bone,  may  readily  be  broken  while  the  tibia  remains  intact.  If  both 
bones  are  involved,  the  fibula  is  likely  to  give  way  at  a  higher  point 
than  the  tibia.  The  most  common  point  of  fracture  of  the  bones  of 
the  leg  is  near  the  junction  of  the  middle  and  lower  thirds,  and  a  fre- 
quent displacement  is  projection  of  the  upper  fragment  forward  and 
inward  while  the  lower  fragment  is  drawn  upward,  behind  the  ui)per 
fragment,  by  the  great  muscles  of  the  calf.  The  subcutaneous  situa- 
tion of  the  tibia  makes  perforation  of  the  integument  and  the  conver- 
sion of  the  fracture  into  an  open  one  quite  frequent. 

Symptoms. — The  symptoms  of  fracture  are  easily  discernible,  es- 
pecially when  both  bones  are  broken,  since  mobility  and  deformity  are 
then  present  to  a  greater  extent  than  under  the  opposite  condition. 
The  tibial  crest  and  inner  surface  are  so  easily  felt  through  the  thin 
overlaying  tissues  that  deviation  in  outline  here  can  scarcely  be  missed, 
unless  sufficient  time  has  elapsed  for  the  development  of  the  great 
swelling  which  so  often  happens.  Patients  have  occasionally  the 
ability  to  walk  upon  a  broken  tibia,  and  even  when  both  bones  are 
fractured  such  a  feat  is  not  impossible.  Walking  after  fracture  of  the 
fragile  fibula  is  neither  surprising  nor  uncommon.  If  it  has  been  as- 
certained that  the  tibia  is  broken,  fracture  of  the  fibula  may  usually 
be  assumed,  unless  the  history  is  that  of  an  injury  of  a  localized  ehar- 
Itcter  received  in  the  tibial  region.  If  the  fact  is  not  evident  from  the 
general  deformity  and  preternatural  mobility  of  the  limb,  pressure 
along  the  fibula  may  perhaps  elicit  pain,  crepitus  or  yielding  sufficient 
to  establish  the  fact  of  its  fracture.  The  formation  of  blebs  on  the 
surface  of  the  leg,  great  swelling,  violent  cellulitis  and  fat  embolism 
are  not  unusual  accompaniments  of  the  severe  injuries  that  give  rise  to 
fractures  of  the  leg  bones. 

Union  in  uncomplicjited  eases  of  tibial  fracture  is  firm  in  five  or  six 
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weeks ;  in  fibular  fracture  in  from  tliree  to  four.  The  bridge  of  callus 
occasionally  uniting  the  bones  afler  the  cure  is  of  no  evil  consequence, 
siucc  rotation  is  not  a  function  of  the  leg  and  foot,  as  it  is  in  the  upper 
extremity.  Non-union  is  not  so  very  infrequent.  Comminuted  and 
very  oblique  fractures  require  more  time  for  consolidation.  Neuralgic 
and  rheumatic  pains,  persistent  cedema,  rigidity  of  the  ankle  and 
ebronic  ulcers  from  defective  restoration  of  circulation  are  not  unusual 
sequences  of  fractures  in  the  leg. 

Fractures  of  the  Tibia  and  Fibula  near  the  Ankle.  Pathology. 
— These  injuries  are  frequent  and  often  very  serious  injuries.  Both 
bones  may  be  brolten  without  complication,  they  may  be  greatly  shat- 
tered wltli  the  ankle  joint  involved,  the  fibula  alone  may  be  fractured 


or  one  or  \iot\i  malleoli  may  tie  seimratcd  from  the  corresponding  shaft. 
Tlio  lower  cn<l  of  the  tibial  shaft  is  scarcely  ever  broken  without  the 
fibula  iM'iiiti  similarly  injured,  though  the  fracture  of  the  latter  bone 
may  be  two  nr  three  inches  almve  its  tip. 

On  a<-eount  of  the  mnrtice-likc  manner  in  which  the  astragalus  fits 
between  the  malleoli,  lateral  mobility  of  the  normal  ankle  joint  is  im- 
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possible,  though  it  is  stimulated  during  the  extended  position  of  the 
foot  by  the  slight  rotation  about  a  vertical  axis  which  is  i>ossible. 
Lateral  motion  between  the  tarsid  bones  is  sometimes  mistaken  for 
lateral  movement  in  the  ankle  joint.  The  impossibility  of  other  mo- 
tions than  flexion  and  extension  renders  the  occurrence  of  bad  fractures 
common  when  falls,  twists  or  direct  violence  tend  to  forcibly  evert  or 
invert  the  foot  at  the  ankle  joint.  By  such  mechanism  one  bone  may 
be  fractured,  or  one  malleolus  may  be  torn  off  by  avqlsion  through  the 
hiteral  ligament,  while  the  other  is  broken  from  the  shaft  by  the  astra- 
galns  within  the  joint  IxMUg  driven  against  its  inner  surface.  Instead 
of  involving  the  malleoli  only,  the  force  may  fnicture  the  tibia  and 
fibula  above  the  malleoli,  rupture  tlie  ligaments  holding  the  lower  ends 
of  these  two  lx)nes  together  and  even  so  displace  the  foot  laterally  as 
to  drive  one  of  the  bones  through  the  skin. 

The  dissolution  of  integrity  of  the  inferior  tibio-fibular  ligamentous 
bond  allows,  by  widening  the  mortise  in  which  the  astnigalus  lies, 
lateral  mobility  in  the  joint,  and  suggests  s(?vere  damage  to  the  articu- 
lation, unless  examination  shows  that  the  line  of  fracture  has  been  lim- 
ited to  one  of  the  malleoli  or  to  the  fibula  above  its  malleolar  extremity. 
Occasionally  the  astragalus  has  been  actually  driven  up  between  the 
tibia  and  fibula. 

Symptoms. — ^The  s}Tnptoms  in  the  majority  of  cases  are  character- 
istic of  fracture,  though  oc*casionally  it  is  necessary  to  examine  the 
malleoli  and  fibula  carefully  in  order  to  avoid  cjdling  the  injury  a 
sprain.  Localized  tenderness  and  ecchymosis  will  often  be  determin- 
ing symptoms  in  obscure  fracture  of  these  parts.  Sprain-fracture, 
or  sprain  with  detachment  of  a  small  piece  of  bone  from  the  end  of 
the  malleolus,  is  not  uncommon  at  the  inner  malleolus.  The  fracture 
of  the  fibula  may  be  two  and  a  half  inches  above  its  tip. 

In  the  form  of  injury  depicted  in  Fig.  247  which  is  quite  common,  the 
toot  is  displaced  to  the  outer  side,  the  inner  malleolus  {)rominent,  the 
sole  of  the  foot  everted  and  the  heel  sometimes  apparently  elongated. 
There  is  occasionally  a  groove  on  the  outside  of  the  ankle  at  the  point 
where  the  fibula  has  given  way.  Pain  and  ecchymosis  will  probably  be 
found  in  both  malleolar  regions  ;  and  lateral  mobility  at  the  ankle  joint 
will  be  detected,  if  the  calcaneum  and  Jistragjilus  are  seized  with  one 
hand  while  the  lower  end  of  the  leg  is  grasped  with  the  other.  Motion 
in  the  tarsal  joints  must  not  be  mistaken  for  ankle  motion. 

Fracture  of  the  lower  part  of  the  fibula  c^n  often  be  detected  by 
placing  the  fingers  l)ehind  the  upper  third  of  its  shaft  and  endeavoring 
to  lift  it  forward.  If  this  causes  pain  about  the  lower  i>ortion  of  the 
bone,  it  is  evident  that  the  fibula  is  fractured  and  movable  at  the  pjint 
of  pain. 

Unoomplicjited  fractures  about  the  ankle,  without  much  displace- 
ment or  with  easily  corrected  displacement,  give  g<H)d  results  and  do 
not  leave  a  stiff  ankle.  The  period  of  union  is  alwut  five  weeks,  but 
it  requires  many  weeks  to  restore  the  mobility  of  the  ankle.  When 
there  is  great  deformity  and  when  the  eversion  or  inversion  of  tlie  foot  is 
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not  overcome,  permanent  disability  results  from  the  weight  of  the  body 
being  carried  on  a  foot  out  of  proper  line.  The  strain  on  ligaments 
and  bones  in  the  unusual  relations  creates  lameness  and  a  tendency  to 

Fig.  249. 


Method  of  adju!<ting  the  leg  in  a  fracture  box. 

increased  deviation  from  the  normal  axis.  Open  fractures  in  which 
suppuration  occurs  are  of  serious  prognosis.  Free  incisions  and  the 
introduction  of  drainage  tubes  may  not  only  avert  amputation  but  save 
life.  Ankylosis  is  common  in  bad  fractures  entering  the  joint.  Such 
fractures,  especially,  should  be  treated  with  the  foot  at  a  right  angle 
to  the  leg. 

Treatment. — There  are  few  fractures  of  the  bones  of  the  leg  that 
cannot  be  properly  treated  in  a  fracture  box,  with  hinged  sides  and 
foot  piece  and  appropriate  compresses.  Continuous  horizontal  traction 
can  be  added  to  the  box,  if  the  case  is  such  as  to  demand  it.  Unless 
traction  is  simultaneously  used,  and  it  is  seldom  required,  the  box 
should  be  suspended,  l^ecause  thus  the  patient  can  have  greater  freedom 
of  motion  in  lx?d  without  danger  of  displacing  the  fragments.  Instead 
of  using  the  fracture  box  the  surgeon  may  tie  the  limb  up  in  a  pillow  or 
with  straight  splints  for  a  few  days,  until  swelling  subsides,  and  then 
apply  a  gyj)sum  Imndage  ;  or  he  may  make  moulded  splints  out  of  gauze 
soaked  with  gypsum  and  water,  when  he  first  sees  the  piitient.  The 
circular  gypsum  splint  may  do  harm,  if  applied  before  swelling  has  oc- 
curred ;  unless  it  is  cut  open  immediately  after  it  has  lx?en  adjusted  to 
the  limb  and  provision  is  thus  made  for  swelling.  Thus  employed  it  is 
a  ver\'  satisfactory'^  fracture  dressing. 

The  fracture  l)Ox  is  prepared  by  opening  its  hinged  sides  and  laying 
witliin  it  a  small  feather  pillow  just  large  enough  to  fill  the  space  which 
would  exist  between  the  leg  and  the  inner  surface  of  the  box  when  the 
sides  are  closed.  UiK>n  the  pillow,  close  to  the  footboard,  should  be 
placed  a  ring  of  oakum,  tow  or  cotton  to  receive  the  i)oiut  of  the 
j)atient's  heel ;  and  over  the  ring  a  strip  of  bandage  two  feet  long 
should  be  laid.  The  leg  is  to  be  placed  u}X)n  the  middle  of  the  pillow 
with  the  ankle  iK'ut  at  a  right  angle  and  the  foot  close  to  the  f(M>t- 
board,  from  whicli  it  is  separated  by  only  a  soft  compress.     The  foot  is 
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affixed  to  the  footboard  by  the  ends  of  the  piece  of  bandage  mentioned 
being  carried  over  the  top  of  the  foot,  wliere  they  are  crossed,  car- 


ried through  the  slots  in  the  footboani  and  tied  on  its  outside.     T)ie 
next  step  is  to  raise  the  sides  of  the  box,  by  which  niean-i  the  edges  of 
the  pillow  are  pressed  against  the  broken  limb, 
and  to  hold  them  in  position  by  pieces  of  ban-  """ 

dage  drawn  underneath  the  box  and  tied  over 
the  top.  The  amount  of  pressure  cxcrte<l  by 
the  sides  of  the  box,  which  act  as  hitcral 
splints,  can  he  regulated  or  cliangc<l  by  tighten- 
ing or  loosening  the  encircling  strips  of  ban- 
dage or  altering  the  thickness  of  the  pillow.  If 
any  lateral  deviation  in  the  line  of  the  leg  is 
observed  by  running  the  finger  tip  along  the 
crest  of  the  tibia,  it  can  be  corrected  by  com- 
presses slipped  between  the  sides  of  the  1k>\  an<l 
the  pillow  at  the  appropriate  places.  Anterior 
or  posterior  displacement  can  usually  be  over- 
come by  elevating  or  depressing  the  heel,  which 
is  done  by  increasing  or  diminishing  the  si/x!  of  *"i'ie  by  nhkh  tniciure  i«>i  \s 
die  ring  useil  to  prevent  a  bedsore  on  its  tip. 

No  primary  bandage  should  ever  bo  applied  to  the  leg  from  the  toen 
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to  the  knee,  as  the  danger  of  gangrene  produced  thereby  is  too  great. 
In  sus[>enc]ing  the  fracture  box,  which  should  always  be  done  except 
in  some  fracturea  close  to  the  knee  joint  and  in  those  which  require 


horizontal  traction  from  the  foot,  cords  should  pass  through  openings 
in  the  upper  part  of  the  aides  of  the  box  and  be  attached  to  a  single 
cord  carried  to  a  pulley  fast«ned  above  the  bed.  It  is  easy  to  devise 
methods  by  which  the  height  of  the  box  from  the  bed  may  be  changed 
to  suit  the  patient.  The  posterior  end  of  the  box  must  not  be  allowed 
to  drag  on  the  bed  nor  should  any  position  be  assumed  which  tends  to 
permit  motion  or  displacement  at  the  site  of  fracture.  Rotary  dis- 
placement is  a  particularly  unfortunate  deformity,  as  permanent  inver- 
sion or  cversion  of  tlie  toes  is  unsightly  and  interferes  with  M'alking. 
The  sui^^eon  should  see  to  it  that  the  ball  of  the  great  toe,  the  inner 
malleolus  and  the  inner  condyle  of  the  femur  are  in  the  same  vertical 
plane,  or  that  llie  groat  toe  is  on  a  line  with  the  inner  edge  of  the 
malk«lus,  When  muscular  contraction  prevents  complete  reduction 
at  the  first  dressing,  ansesthesia  will  cause  relaxation  of  the  muscles. 
Flexing  the  knee  and  extending  the  f(H>t  will  relax  the  calf  muscles. 
Stimson  i^ays  that  compression  of  the  femoral  artery  for  a  few  minutes 
has  induced  for  him  relaxation  of  the  muscular  spasm.  Subcutaneous 
section  of  the  tendon  of  Achilles  will  be  found  valuable,  and  is  not  cm- 
ployed  lus  much  as  it  should  be,  in  cases  where  displacement  recurs 
despite  the  fnuiturc  dressing  employetl  to  prevent  it. 

When  the  fracture  is  at  the  Hpi>er  part  of  the  leg  the  knee  must  be 
kept  immovable;  hence  the  fracture  box  should  extend  above  the  knee, 
which  is  to  be  kept  straight  or  sliglitly  flexed,  according  as  one  or 
other  jKJsturc  fiivors  accurate  adjustment  of  the  fnigmeuts.  If  flexion 
IS  ncccssari-,  a  double  inclined  fracture  box  like  that  iisc-d  oecswionally 
lor  fractured  femur  may  be  needed.  It  is  not  easy  to  ^usi>cnd  this 
tbrm  of  box,  nor  is  it  necessary  ;  but,  with  the  kr.ee  in  a  straight  box, 
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suspension  is  readily  accomplished.  The  synovitis,  often  compli  ting, 
should  be  watched,  and  if  purulent  must  be  treated  by  incisioi  anti- 
septics and  drainage. 

In  very  oblique  fractures  of  the  shaft  continuous  longitudinal  trac- 
tion may  be  needed  to  correct  the  over-riding.  This  can  be  attained  by 
elevating  the  foot  of  the  bed  as  in  femoral  fractures  and  attaching  a 
weight  to  the  footboard  of  the  box,  after  ])lacing  under  the  box  a 
smooth  board  or  kind  of  railroad  upon  which  it  wm  slide  up  and  down. 
Another  method  is  to  apply  a  stirrup  to  the  leg,  as  in  fractures  of  the 
femur  but  by  means  of  shorter  adhesive  strijis,  and  to  substitute  for 
the  fracture  box  lateral  coaptation  splints  or  sand  bags.  When  the 
fracture  is  too  low  to  give  sufficient  attachment  for  the  plaster,  a  thin 
board  may  be  cut  in  the  shape  of  the  sole  and  attached  to  the  foot 
by  strips  of  plaster.  To  this  footpiece  or  sandal,  cord  and  weight  may 
be  fixed  and  the  lateral  splints  then  applied  to  the  legs. 

When  the  fibula  alone  is  broken,  when  one  of  the  malleoli  is  split 
off  and  even  when  the  tibia  itself  is  fractured,  if  the  line  is  transverse 
and  the  fibula  intact,  little  support  is  needed.  A  circular  gypsum 
ambulant  dressing  may  usually  be  applied  to  such  cases  at  once  or  after 
waiting  a  day  or  two  for  the  swelling  to  subside. 

In  those  cases  of  severe  fracture  at  the  ankle  in  which  the  foot  is 
greatly  everted  or  inverted,  it  is  of  primary  innx)rtance  that  the  correct 
axis  of  the  foot  should  be  regained.  Hence  it  is  necessary  to  over-cor- 
rect the  deformity  by  inverting  the  everted  foot  or  everting  the  inverted 
foot  and  keeping  it  so  till  some  degree  of  consolidation  has  occurred. 
This  being  neglected  will  permit  union  to  occur  without  reestablishing 
the  close  mortise  between  the  malleoli  in  which  the  astragalus  fits,  and 
thereby  will  leave  a  want  of  solidity  at  the  ankle.  The  projection 
backward  of  the  heel  must  also  be  corrected  by  elevating  it  in  the  frac- 
ture box.  Backward  displacements  can  sometimes  be  well  corrected 
by  passing  a  piece  of  adhesive  plaster  under  the  heel  or  ankle  with  its 
adhesive  side  against  the  skin  and  tacking  its  ends  to  the  upper  and 
outer  part  of  the  sides  of  the  box.  The  fracture  box,  with  the  judicious 
use  of  compresses  and  the  other  adjuvants  mentioned  previously,  will 
accomplish  these  indications  as  well,  if  not  l>etter,  than  more  compli- 
cated dressings.  Such  cases  are  often  managed  much  better  by  tenot- 
omy of  the  tendon  of  Achilles,  as  soon  as  the  difficulty  of  preventing 
muscular  displacement  is  evident,  followed  by  the  application  of  a  re- 
movable gypsum  splint. 

The  blebs  frequently  seen  on  the  surface,  even  if  containing  bloody 
serum,  are  of  no  imj^ortance  as  a  rule,  and  need  no  treatment.  If 
large,  they  may  be  evacuated  with  a  sterile  needle  and  aftenvard  be 
covered  with  powdered  boric  acid.  They  soon  dry  up.  They  are,  ])er- 
haps^  due  at  times  to  the  unnecessary  swathing  of  the  broken  limb  in 
lead-water  and  laudanum,  or  similar  lotions,  whicli  are  often  employed 
immediately  after  the  fracture. 

At  the  end  of  a  day  or  two  in  unconi])licated  fractures  and  after  the 
lapse  of  from  two  or  three  weeks  in  more  serious  eases,  the  box  should 
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be  dificnrdod  and  the  circular  gy])»uni  dressing  applied  from  the  base 
of  tile  toes  to  the  knee  or  ubove  it.  The  paiieiit  can  then  go  nbout  oa 
crutches.  When  the  fracture  is  at  the  (iiiklo  the  dressing  should  be 
made  additioniilly  tirm  there  by  extra  turns  of  the  bandage.  The  foot 
should  in  siioli  case  be  held  in  the  correct  pottition  for  from  fifteen  to 
thirty  minutes,  till  the  gypsum  sets  firmly.  Care  mu»t  be  observed  in 
order  that  the  tarsus  itself  may  be  pressed  over,  and  not  merely  the 
anterior  jwirt  of  the  foot.  The  gj^psum  cast  should  be  worn  about 
three  weeks  in  all  cases.  The  gypsum  splint  may  be  split  down  the 
front  with  a  knife  or  saw.  It  is  then  possible  to  remove  it  every  day 
or  two  to  examine  the  condition  of  the  fracture,  to  bathe  the  limb  and 
use  massage  to  the  muscles.  Such  treatment  is  ver)'  advantageous. 
An  easy  way  to  split  the  splint  is  to  lay  a  flexible  strip  of  lead  along 
the  front  of  the  leg  before  applying  tlie  gj'psum  bandages,  and  make 
the  splint  over  the  lead,  When  the  plaster  of  Paris  lias  set,  a  pen- 
knife is  cm])loyed  to  cut  through  splint  down  to  the  soft  lead  which 
docB  not  didl  the  point  of  the  knife.  The  lead  strip,  which  has  pre- 
viously been  greased  is  then  drawn  from  under  the  s))lint.  The  splint 
is  thus  divide*!  throughout  its  entire  length,  and  nmy  he.  oi)eued  and 
removed  with  ease.  It  is  held  firmly  in  plaw  by  an  ordinar;-  bamhige 
or  strips  of  adhesive  plaiiter. 

Oi>en  frnetuR's,  not  demanding  immediate  amputation,  are  well 
tri-ated  in  a  fi-actiire  Ik)x  after  being  made  thoroughly  aseptic  and  be- 
ing surroimde<l  by  a  large  gauze  dressing.  Drainage  must  be  well 
arranged,  even  if  additional  incisions  are  needed  for  the  purpose.  Free 
drainage  and  fre<iuent  irrigations  are  demanded  if  the  fracture  cannot 
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Ik'  converted  into  an  aseptic  wound.  When  union  lias  become  pretty 
firm,  or  earlier  if  sup]>(iration  has  been  averted  or  has  diminished 
greatly  a  fenestrated  gypsum  dressing  may  be  substituted  for  the 
frurture  Ixix,     Crutches  are  allowed  when  the  fracture  iK'comes  firm. 

Fractures  of  the  Fibula  have  l>eeu  discussed  with  those  of  the  tibia ; 
hence  little  further  need  be  said.      Injurj'  of  the  peroneal  nerve  is 
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sometimes  an  accomjianiment  uf  fibular  fracture  and  is  shown  by  par- 
alysis. Localized  pain  and  crepitus  and  pain  felt  at  scat  of  tendemesa, 
when  the  upper  jtart  of  the  shaft  is  lifted  as  previously  described,  are 
diagnostic  syraptonis,  but  are  not  always  present.  When  the  fracture 
is  low  down  and  accompanied  by  spreading  n{>art  of  the  malleoli,  lateral 
motiou  of  the  astragalus  t>ecome8 
possible.  The  upper  end  of  the  fib- 
ula has  oecasioually  been  broken 
from  the  shaft  by  violent  contrac- 
tion of  the  biceps  muscle.  In  such 
cases  flexion  of  the  ktiee  to  relax 
the  muscle  will  be  a  judicious  meas- 
ure during  treatment.  Union  after 
fibidar  fracture  (XK^urs  in  three  or 
four  weeks.  When  the  fibula  alone 
is  broken  the  ambulant  gyisuni 
dressing  may  be  applied  at  i>nce.  In 
some  ca'^es  nothing  more  tlian  a  ban- 
dage is  needed  from  the  first. 

The  ambulant  method  of  treat- 
ing fractures  of  the  leg  and  thigh 
has  been  advocated  and  employed  a 
good  deal  of  late.  It  is  especially 
applicable  to  fractures  of  the  tibia 
and  fibula  with  little  swelling  and 
comparatively  little  tendency  to  dis- 
placement. It  has  not  been  used 
80  much  for  fractures  of  the  femur. 

The  principle  is  to  reduce  the 
Jractare  and  then  apply  a  gj'psum 
splint  or  metal  brace  in  such  a  way 
that  the  limb  can  be  used  in  locomo- 
tion, by  having  the  weight  of  the 

body  in  walking  borne  by  the  sphnt   [__         ___^ 

or  brace.  The  patient  is  not  con- 
fined to  bed  at  all  or  only  for  a  few  days.  He  u.ses  crutches  or  a 
cane  until  he  becomes  accustomed  to  putting  his  weight  on  the  walking 
splint.  The  sui^on  may  employ  one  of  the  forms  of  brace  or  exten- 
sion splints  employed  in  coxitis,  which,  by  means  of  iscliiatic  support, 
a  pelvic  girdle,  a  perineal  baud  and  a  cross  bar  under  the  sole  trans- 
mita  the  pressure  usually  borne  on  the  sole  of  the  foot  to  the  pelvic 
bones.  In  addition  to  this,  lateral  support  is  supplied  at  the  seat  of 
fi^cture. 

Gypaum  splints  may  be  employed  in  the  ambulant  method  by 
making  the  splint  very  thick  and  strong  and  carr}'ing  it  about  one 
inch  below  the  sole  of  the  foot,  after  covering  the  sole  with  a  mass  of 
cotton  one  inch  thick.  The  broken  leg  then  hangs  in  a  strong  case  of 
plaster  of  Paris  and  gauze,  which  transmits  the  ]>rcssure  in  walking 

ai 
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to  the  tuberosity  of  the  ischium  in  femoral  fractures,  to  the  condyles  of 
the  femur  in  fractures  of  the  tibia  and  fibula.  The  shoe  of  the  sound 
limb  should  have  the  sole  increased  in  thickness  so  that  the  two  limbs 
will  be  of  the  same  length.  The  broken  limb  practically  hangs  within 
an  artificial  leg  of  gypsum  and,  therefore,  bears  no  weight. 

Fracture  of  the  Bones  of  the  Foot. 

These  lesions  are  usually  the  result  of  severe  violence,  which  is  often 
direct ;  hence  many  cases  present,  in  addition  to  the  fracture,  great 
damage  to  the  soft  parts.  Comminuted  and  open  fractures  are,  there- 
fore, common ;  and  amputation  or  excision  of  bone  often  required. 
Very  little  apparatus  is,  as  a  rule,  sufficient  to  immobilize  fractures  of 
the  foot,  because  the  size  and  shape  of  the  bones  and  the  manner  of 
mutual  articulation  does  not  favor  a  wide  range  of  displacing  motion. 
Union  is  to  be  expected  in  uncomplicated  cases  in  three  or  four  weeks. 

Fractures  of  the  Tarsal  Bones. — The  astnigalus  and  calcaneum 
are  the  only  tarsal  bones  whose  fractures  require  special  discussion. 
Fracture  of  the  astragalus  is  not  infrequently  associated  with  disloca- 
tion of  the  ankle  and  fracture  of  the  fibula  or  with  calcaneal  fracture. 
Marked  displacement  is  not  very  common  when  the  bone  injury  is  un- 
accompanied by  a  wound  leading  to  the  seat  of  fracture.  The  diagno- 
sis is  difficult,  because  the  crepitus,  the  inability  to  bear  the  weight  of 
the  trunk  on  the  foot,  the  pain  and  the  swelling  may  be  due  to  fracture 
of  the  calcaneum  or  other  tarsal  lx)nes.  The  treatment  consists  in  re- 
ducing any  apparent  displacement  and  immobilizing  the  ankle  and 
foot  by  a  moulded  or  circular  gypsum  dressing.  The  foot  should  be  at 
a  right  angle  to  the  leg  and  its  sole  neither  everted  nor  inverted.  In 
closefl  fractures  with  extreme  displacement  of  fragments,  which  can- 
not be  overcome  and  which  threatens,  by  tension  on  the  integument,  to 
produce  ulceration,  excision  of  the  fragments  may  be  performed  at  once 
under  antiseptic  methods. 

In  open  fractures  free  incisions,  counter  openings,  drainage  and  anti- 
septics are  essential  elements  of  success.  Febrile  reaction  and  pain 
are  often  the  surest  indications  that  i)utrescent  fluids  are  imprisoned. 
The  best  point  for  incision  is  probably  between  the  extensor  tendons 
of  the  great  and  second  toes.  Ankylosis  may  result  and  hence  the 
foot  must  l>e  kept  at  a  right  angle  to  the  leg  during  treatment. 

The  lx)dy  of  the  calcaneum  may  be  broken  by  falls,  the  sustentaculum 
tali  snapped  off  by  forced  inversion  of  the  foot  and  the  {>osterior  portion 
of  the  calcaneum,  where  the  tend(m  of  Achilles  is  inserted,  pulled  off 
by  the  calf  muscles.  Flatness  of  the  sole,  increased  breadth  of  the 
foot  in  the  calcaneal  region,  approximation  of  the  sole  to  the  malleoli 
and  the  limitation  of  crepitus,  pain  and  motion  to  the  known  location 
of  the  calcaneum  are  the  distinguishing  features  of  these  lesions,  which 
are  often  obscure  in  diagnosis.  Fracture  of  the  ledge  of  the  bone  on 
the  inner  and  upper  asjKict,  called  the  sustentaculum  tali,  is  said  to 
allow  sinking  of  the  inner  malleolus  and  eversion  of  the  foot  and  to 
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be  attended  by  shortening  of  tlie  heel,  as  shown  by  measuring  around 
thie  back  of  the  heel  from  one  malleolus  to  the  other.  The  treatment 
of  calcaneal  fractures  comprises  immobilization  by  a  circular  gypsum 
dressing ;  with  care  to  obtain  correct  position  of  the  foot  when  the  sus- 
tentaculum tali  has  been  broken,  by  moderate  inversion.  In  muscular 
fracture  of  the  |K)int  of  the  heel,  flexion  of  the  knee  and  extension  of  the 
ankle  will  usually  be  required  to  keep  the  fragment  down  in  contact  with 
the  rest  of  the  bone.  A  slipper  attached  by  a  cord  to  a  band  around 
the  lower  third  of  the  thigh  will  accomplish  this.  If  preferred,  an  an- 
terior splint  may  \ye  moulded  to  the  anterior  surface  of  the  limb  and 
the  dorsum  of  the  extended  foot. 

Occasionally  the  force  received  tears  out  a  little  scale  of  bone  at  the 
point  of  attachment  of  one  of  the  ligaments  to  a  tarsal  bone.  The  astrag- 
alus is  subject  to  this  lesion,  which  has  been  termed  a  sprain-fracture, 
on  its  posterior  aspect,  where  the  external  lateral  ligament  is  attached 
near  the  groove  for  the  long  flexor  tendon  of  the  great  toe.  A  similar 
lesion  may  occur  at  the  point  where  the  external  ligament  is  attached 
to  the  calcaneum. 

Fractures  of  the  Metatarsal  Bones. — The  metatarsal  bones  most 
often  broken  are  those  of  the  great  toe,  really  by  development  a 
phalanx,  and  that  belonging  to  the  little  toe.  Metatarsal  fractures 
show  little  deformity  unless  several  contiguous  bones  are  broken. 
Displacement,  when  it  occurs,  is  apt  to  cause  an  angular  projection 
on  the  dorsum  of  the  foot.  Pressure  of  a  toe  backward  toward  the 
tarsus  will  often,  after  injury,  reveal  fracture  of  the  corresponding 
metatarsal  bone  by  giving  rise  to  pain  at  the  suspicious  spot.  Im- 
mobilization by  a  circular  gypsum  dressing  is  the  proper  treatment. 
Open  fractures  and  burrowing  of  pus  must  l>e  met  by  drainage  and 
antiseptics.  If  the  deformity  in  either  closed  or  open  fractures  is  ir- 
reducible and  of  a  character  to  produce  lameness  or  to  interfere  with 
wiring  a  shoe,  excision  of  the  projecting  jx)rti6n  of  bone  is  justifiable. 

Fractures  of  the  phalanges  are  often  compound,  and  in  such  cases 
immediate  amputation  may  be  done  more  frequently  than  in  cor- 
sponding  injuries  of  the  fingers,  because  the  deformity  and  disability 
is  not  as  important  in  the  foot  as  in  the  hand.  The  toe  in  other  cases 
may  be  made  immovable  by  strips  of  adhesive  plaster  holding  it  to  the 
adjoining  toe,  by  a  gj^psum  dressing  or  by  a  small  pasteboard  splint 
bound  to  the  top  of  the  foot  and  back  of  the  toe  by  adhesive  plaster. 


CHAPTER    XVIII. 

SURGICAL  DISEASES  OF    THE    JOINTS,    CARTILAGES 
AND  LIGAMENTS. 

OONQENITAL  BIBLO0ATI0H8. 

These  conditions  are  due  to  arrest  of  development  during  embryonic 
life  or  to  injuries  of  the  ftetus  received  within  the  uterus.  They  are 
not  very  frequent  and  occur  principally  at  the  hip,  though  other  joiota 
are  occasionally  the  seat  of  such  deformity.  Other  congenital  defects 
are  not  uncommonly  found  in  children  with  congenital  dislocation. 

Some  cases  of  supposed  congenital  dislocation  are  probably  injuries 
received  at  the  hands  of  the  obstetrician  during  the  birth  of  the  child, 
but  which  have  been  unrecognized  at  that  time. 


The  treatment  of  congenital  dislocations  is  not  very  j*at  is  factory  be- 
cause the  joint  surfaces  arc  abnormal  iu  shape  and,  indeed,  may  be 
absent.  Reduction  should  be  attempted  and  may  at  times  result  in 
restoration  of  a  normal  condition  of  the  articulation.  Sometimes  an 
ajiparatus  may  be  adapted  which  will  enable  the  patient  to  use  the 
joint  iu  a  more  normal  manner  and  perhaps   prevent  increase  iif  the 
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deformity.     Division  of  contracted  or  constricting  tissues,  or  the  for- 
mation of  a  false  joint  by  dividing  the  bone  near  the  articular  end 
or  excision  of  its  extremity  may  at 
times   be    serviceable.     Operations  f'o-  257. 

have  been  devised  for  the  treatment 
of  congenital  dislocation  of  the  hip 
joint,  whose  object  is  to  deepen  the 
deficient  acetabulum  and  thrust  the 
displaced  head  of  the  femur  into  it. 

SynoTitia   and  Arthritis. 

Deflllltion.  —  Inflammation  lim- 
ited to  the  synovial  membrane  of  a 
joint  is  termed  synovitis.  If,  in 
addition,  the  other  joint  stnictures 
are  inf1ame<l  the  term  arthritis  is 
employed. 

PatJlology. — Synovitis  may  be 
scute,  subacute  and  chronic ;  serous, 
dry  or  purulent.  Chronic  synovitis 
16  very  apt  to  be  followed  by  changes 
in  neighboring  structures  constitut- 
ing arthritis.  The  causes  of  syn-  * 
ovitis  are  mechanical,  as  injuries ; 
chemical,  as  in  gouty  cases  due  to  uric  acid  in  the  blood  ;  and  infective. 

The  knee,  wrist,  ankle  and  phalanges  are  probably  the  joints  most 
commonly  affected.  The  synovial  membrane  becomes  red  and  swtJlen, 
sheda  its  superficial  cells  and  exudes  serum.  The  exudate  may  be 
colorless,  tinged  with  blood,  turbid  or  purulent. 

Symptoms. — Pain,  swelling,  immobility  of  the  joint,  creaking  on 
motion,  fluctuation  and  perhaps  a  slight  elevation  in  local  and  general 
temperature  are  symptoms  of  synovitis,  A  chill  sometimes  occurs  at 
the  beginning  of  the  inflammation.  The  joint  is  apt  to  assume  a  posi- 
tion which  relieves  the  tension  due  to  the  fluid  in  the  joint  cavity. 
This  is  in  most  joints  one  of  partial  flexion.  In  synovitis  of  the  knee 
joint  the  patella  is  liftetl  by  the  effusion  from  its  normal  [wsition  in  con- 
tact with  the  condyles  of  the  femur,  when  the  leg  is  partially  or  com- 
pletely extended.  Sudden  pressure  upon  the  patella  will  enable  the 
surgeon  to  feel  it  strike  against  the  bone  l)enoath,  from  which  it  is 
afterwards  lifted  by  the  fliiid  getting  between  it  and  the  condyles. 
A  satisfactory'  way  to  make  this  test  is  to  liave  the  jiatient  lean  for- 
ward with  the  knee  slightly  bent  and  with  his  hand  pn-ssing  down- 
ward upon  the  muselcw  on  the  front  of  the  thigh.  This  |K>sition 
relaxes  the  cai)sule  of  the  joint  and  prevents  the  muscles  from  holding 
the  patella  against  the  femur,  A  slight  tap  with  the  tip  of  the 
examiner's  fingers  will  demonstrate  the  fact  that  the  patella  floats 
away  from  the  condyles. 
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Treatment. — ^The  constitutional  cause,  such  as  rheumatism,  gout 
and  syphilis,  requires  the  appropriate  constitutional  remedy.  Trau- 
matjc  synovitis  it'  noninfective  quickly  subsides  under  rest.  The  local 
treatment  of  all  cases  may  be  summarized  as  follows  :  R«st  in  the 
most  comfortable  jiosition  of  the  joint,  cold  applications,  leechings  or 
wet   cups,  couuter-irritation   by  blisters  and    moderate  pressure   by 


means  of  bandnfrcs.  Ichytliol  or  ointments  of  bciladonim  and  mer- 
cury arc  favorite  local  applications.  Subcutaneous  puncture  or  aspi- 
ration under  )K'rfcct  antisepsis,  to  permit  the  excess  of  fluid  to  escape 
from  the  Joint  will  sometimes  l>e  advautafrcoiis  treatment  and  greatly 
relievc  the  pain.  Host  of  the  joint  imist  not  be  pcrsistwl  in  after  the 
subsidence  of  the  acute  stn^  ;  then  nio<leriite  j>nssi\'e  motion  and  mas- 
sage are  indicated  to  prevent  adhesions  within  tlio  Joint  anil  to  restore 
its  fnnction.      Subacute  and  chronic  eases  require  more  active  counter- 
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irritation.  Thr  actual  ciiuten-  U  vahiabl(^  Stimulating  liniments 
may  be  empUtyed  in  Indli  forms  of  synovitis.  The  ailaptation  of  u 
plaster  of  Paris  splint  is  often  valualilc  in  subacute  casew. 

If  tlie  patient's  temperature  renuttns  liifrh  and  is  iiccompuniod  by 
PL'enrreiit  chills  and  otber  constitutional  disturbuiiees,  tbe  presence  of 


purulent  synovitis  should  be  siiajwi'ted  ;  the  diagnosis  nmy  have  to  be 
confirmed  by  aspiration.  SiK^h  eases  must  be  treated  by  incision  and 
drainage  of  tbe  joint.  Irrignlion  of  the  cavity  tbrou^b  tbe  drainage 
tul>es  may  be  netfessary  to  insure  thoPOU<;h  cleansing  of  tbe  sic,  \ 
st/>rile  salt  solution  or  a  very  weak  antise])tic  sobitioii  may  be  em- 
ployed for  tills  piirjwse.  In  dry  synovitis  the  amonnt  of  exndati-  is 
small  and  fibrinous  in  eharai-ter.  Tbe  tibrons  exudate  suniitimos 
cauHcs  the  formation  nf  riniali  rice-like  bodie^i  within  the  Joint ;  at 
other  times  anchylosis  occurs  rapidly  from  <>rgii nidation  of  the  exiideil 
IjTiiph.     This  form  of  synovitis  should  Ije  treated  by  ctmntcr- irritants 
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and  internal  remedies  ai)propriate  to  the  exciting  cause.  Syphilitic 
synovitis  is  apt  to  be  symmetrical  and  does  not  give  rise  to  much  pain. 
The  patient  must  be  put  on  antisyphilitic  treatment  and  the  remedies 
appropriate  to  the  local  condition  should  be  adopted.  Excision  of  the 
thickened  synovial  membrane  may  be  required  in  cases  where  there  is 
a  tendency  to  the  formation  of  fibrinous  deposits.  The  distention  of  a 
joint  with  blood  as  the  result  of  synovitis  or  injury  may  demand  aspi- 
ration or  incision,  if  absorption  does  not  take  place  under  the  line  of 
treatment  indicated  by  the  acute  or  chronic  synovitis  coexisting. 

Arthritis. 

Definition. — The  distinction  l^etween  synovitis  and  arthritis  is  often 
clinically  im{X)ssible ;  and  is  a  matter  of  no  great  importance  as  re- 
gards treatment,  for  both  conditions  demand  similar  constitutional  and 
local  management.  If  arthritis  exists,  synovitis  is  almost  sure  to  be 
present  during  some  stage  of  the  disease.  It  is  possible,  however,  to 
have  the  inflammation  limited  to  the  synovial  membrane,  though,  as 
previously  stated,  the  other  structures  of  the  joint  are  apt  to  become 
involved  if  the  synovitis  exists  long. 

Pathology. — The  phenomena  of  arthritis  are  usually  more  severe 
than  those  of  synovitis  due  to  the  sjime  cause.  At  times  arthritis  may 
be  localized  in  one  portion  of  a  given  joint.  Rheumatism,  gout,  syph- 
ilis, infection  Arith  the  micro-organisms  of  tuberculosis,  gonorrhoea, 
typhoid  fever  and  pus  or  trophic  changes  due  to  disease  of  the  nervous 
svstem  are  the  common  causes  of  arthritis. 

Acute  Supparative  Arthritis. 

Acute  suppurative  arthritis  is  due  to  a  pyogenic  infection  of  the 
constituent  parts  of  the  joint.  The  infection  occurs  through  wounds 
or  the  blood  current,  or  by  involvement  from  a  contiguous  suppurative 
epiphysitis,  periostitis  or  osteomyelitis.  The  joint  becomes  filled  with 
a  purulent  or  sero-purulent  eifusion.  It  constitutes  what  is  practically 
an  abscess  within  the  cavity  of  the  joint.  The  pus  may  burrow  into 
surrounding  tissuc»s  and  finally  Ik?  discharged  externally.  The  carti- 
lages, ligjinients  and  bones  may  become  softened  and  destroyed  by  the 
activity  of  tlio  suppurative  process ;  and  necrosis,  anchylosis  of  the 
joint,  septicjemia  and  pyemia  may  result  secondarily. 

The  symptoms  of  acute  suppurative  arthritis  are  similar  to  those  of 
acute  suppurative  synovitis,  but  are  more  intense.  The  joint  is  swollen 
and  painful,  the  skin  hot,  red  and  oedematous  ;  fluctuation  will  be 
present  at  points  where  the  capsule  of  the  joint  is  most  superficial. 
The  intra-articnlar  tension  due  to  the  increase  of  fluid  will  cause  the 
joint  to  assume  the  characteristic  j>osture  spoken  of  under  synovitis. 
The  pain  may  1m*  worse  at  night  and  is  increased  by  motion.  Fever 
will  be  lii<rh  and  j)rol)al>ly  acconij)anled  by  chills.  Constitutional  evi- 
dences of  septio  contamination  will  make  the  surgeon  susj^ect  the 
presence  of  j)iis  in  the  inflamed  joint.     Aspiration  may  l)e  necessary  to 
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confirm  the  diagnosis.  This  form  of  arthritis  is  not  uncommon  in 
pysemic  conditions.  In  such  instances  the  joint  affection  will  be  pre- 
ceded by  the  symptoms  of  septic  inflammation  elsewhere.  In  pyaemia 
several  joints  are  likely  to  become  involved  in  the  septic  process. 

Treatment. — Before  the  diagnosis  of  pyarthrosis  or  punilent  effu- 
sion into  the  joint  is  made,  the  treatment  is  practically  that  of  syno- 
vitis. Free  incision  into  the  joint,  evacuation  of  the  pus,  thorough 
and  prompt  irrigation  and  removal  of  the  pus  from  surrounding  tis- 
sues, into  which  it  may  have  burrowed,  are  demanded  by  the  gravity 
of  the  condition.  Drainage  and  irrigation  must  not  be  delayed.  The 
suspicion  of  pus  within  a  joint  must  always  be  followed  by  early  diag- 
nostic aspiration,  lest  the  patient's  strength  be  undermined  by  septic 
contamination  of  the  blood  from  the  unrecognized  pus  in  the  serous 
synovial  membrane.  Prompt  evacuation  of  pus  may  save  not  only  the 
integrity  of  the  joint,  but  the  patient's  life.  Prompt  treatment  may  be 
followed  by  little  or  no  anchylosis.  Anchylosis,  however,  is  a  very 
common  condition  after  suppuration  of  a  joint  if  the  patient  survives. 
Excision  or  amputation  may  be  required  in  cases  where  great  destruc- 
tion of  the  bone  and  soft  tissues  has  resulted  from  unsuccessful  or 
dilatory  treatment. 

Oonorrhoeal  Arthritis  or  Gtonorrhoeal  Septicsemia. 

Pathology. — A  synovitis  or  arthritis  may  occur  during  the  course 
of  an  attack  of  acute  or  chronic  gonorrhoea  and  is  l)elieved  to  be  due  to 
septicaemia  produced  by  the  gonococcus.  The  disease  seems  to  occur 
more  frequently  when  the  intensity  of  the  gonorrhoeal  inflammation  is 
abating  or  has  assumed  a  chronic  course.  The  term,  gonorrhoeal 
rheumatism,  should  not  be  employed  for  this  condition  for  the  disease 
is  not  rheumatic.  The  disease  is  found  almost  exclusively  in  males 
and  generally  involves  a  single  large  articulation,  such  as  the  knee. 
It  may,  however,  be  symmetrical,  or  attack  small  joints. 

Symptoms. — The  pain  is  great,  is  apt  to  be  worse  at  night  and  is 
accompanied  by  swelling  and  cedoma.  Tenderness  on  pressure  and 
pain  on  motion  are  features  of  the  disease.  The  exudate  is  fibrinous 
rather  than  serous,  causes  a  grating  sensation  on  motion  and  is  apt  to 
produce  anchylosis.  The  temperature  as  a  rule  is  not  high.  The  gono- 
coccus has  been  found  in  the  exudate.  Suppuration  jart»ly  occurs ; 
when  it  does,  there  is  a  possibility  of  the  infection  being  a  mixed  one. 
The  access  of  gonorrhoeal  arthritis  appears  to  have  no  special  effect 
upon  the  urethral  discharge,  but  beneficial  treatment  of  the  urethritis 
appears  to  lessen  the  joint  symptoms  and  preventinvolvement  of  other 
articulations. 

Treatment. — Post-gonorrhoeal  arthritis  is  an  unsatisfactory'  condi- 
tion to  treat  and  is  apt  to  be  an  affection  with  a  prolonged  convales- 
cence. Leeches,  counter-irritation  by  numerous  blisters,  applications  of 
belladonna  and  mercurial  ointment,  tonics,  good  diet  and  hygienic 
surroundings  constitute  the  proi>er  line  of  treatment.     Rest  of  the 
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joint  by  the  application  of  a  plaster  of  Paris  bandage  may  be  service- 
able. When  the  effusion  of  the  joint  is  large^  which  is  not  usual^  as- 
piration and  irrigation  with  a  five  per  cent,  solution  of  carbolic  acid 
has  been  recommended.  Subjecting  the  joint  to  a  temperature  of  300°— 
»500°  of  dry  heat  in  an  oven  has  apparently  been  followed  by  good  re- 
sults in  some  cases.  The  salicylates  and  similar  antirheumatic  reme- 
dies do  not  seem  to  be  of  much  benefit  in  arthritis  due  to  gonorrhoea. 
Quinine  and  other  tonics  seem  more  efficacious. 

Tubercular  Arthritis. 

Pathology. — This  form  of  arthritis  is  due  to  a  local  infection  with 
the  tubercle  bacillus,  though  slight  injuries  may  be  the  cause  of  the 
lowered  resistance  of  tissue  which  renders  the  parts  a  satisfactory  soil 
for  the  growth  of  the  micro-organism.  Typhoid  fever,  scarlet  fever 
and  measles  may  l)e  the  cause  of  this  lowered  resistance  and  be  fol- 
lowed bv  tubercular  arthritis.  The  disease  is  more  common  in  child- 
hood  and  adolescence,  but  may  occur  at  any  age.  It  is  stated  that  in 
the  aged  the  process  is  apt  to  be  rapid  in  its  destructive  course  and  to 
lead  speedily  to  degeneration  of  the  joint  and  the  contiguous  bones. 
It  may  occur  in  more  than  one  joint,  and  follow,  be  accompanied  with 
or  precede  tuberculous  processes  in  other  parts  of  the  body.  It  is  the 
form  of  disease  to  which  the  terms  white  swelling  and  gelatinous  de- 
generation of  joints  were  formerly  applied.  The  tubercular  deposit 
may  first  occur  in  the  synovial  membrane,  the  other  soft  parts  of  the 
joint  or  tlie  articular  extremities  of  the  bones.  The  irritation  caused 
by  the  micro-organism  results  in  the  formation  of  granulation  tissue  in 
abundance.  Then  occur  effusion  into  the  joint  cavity  and  distention 
and  softening  of  the  ligaments  which  finally  rupture  or  disappear. 
The  cartilaginous  and  fibrous  structures  of  the  joint  are  replaced  by 
gelatinous  yellowish  or  brownish  granulation  tissue,  and  the  bones  be- 
come softened  and  degenerated. 

Pyogenic  infection  may  occur  secondarily  and  be  followed  by  sup- 
puration within  the  joint,  leading  to  the  formation  of  sinuses  from 
which  portions  of  necrotic  or  carious  bone  may  be  discharged.  Reflex 
muscular  contraction  which  occurs  early  may  finally  cause  pathological 
dislocation  of  the  joint,  Ixjcause  of  degeneration  of  the  ligaments  and 
the  change  in  the  shape  of  the  lx)ny  surfaces.  If  the  process  is  ar- 
rested before  great  destruction  has  occurred,  the  joint  may  show  little 
change  except  more  or  less  anchylosis  due  to  organization  of  the  in- 
flanmiatory  products  causing  intra-articular  adhesions. 

Symptoms. — Slight  impairment  of  function  with  moderate  pain  are 
the  early  symptoms.  Subsequently  more  pain  occurs  and  the  swelling 
becomes  marked.  The  process  which  is  a  chronic  one  causes  little 
elevation  of  general  or  local  temperature.  The  soft  tissues  assume  a 
white,  swollen  appearance,  with  the  superficial  veins  rather  conspicuous, 
and  upon  palpation  transmit  to  the  fingers  an  elastic  sensation  which 
often  gives   the   impression  of  true  fluctuation.     Pain  is  usually  not 
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marked^  except  on  motion,  though  it  is  said  to  be  severe  when  the 
disease  occurs  in  the  epiphysis.  The  doughy  swelling,  due  to  the  dis- 
tended joint  and  the  structures  infiltrated  with  the  granulation  tissue, 
gives  the  joint  a  peculiar  spindle  shape  deformity.  If  suppuration 
occurs,  true  fluctuation,  abnormal  joint  movement  due  to  destruction  of 
ligaments,  grating  on  motion  and  the  formation  of  abscesses  and 
sinuses  will  be  observed.  Portions  of  disintegrated  or  necrotic  bone 
and  cartilage  may  be  discharged  through  the  sinuses  leading  from  the 
seat  of  tubercular  inflammation.  The  pyogenic  infection  which  often 
occurs  secondarily  may  lead  to  symptoms  of  hectic  fever. 

Amyloid  degeneration  of  the  internal  viscera  is  not  unusual  in  long 
standing  cases  of  tubercular  disease  of  bone  or  joints. 

Prognosis. — Early  and  efficient  treatment  may  at  times  lead  to  al- 
most perfect  recovery  of  joint  function.  In  more  severe  cases,  even  if 
well  treated,  some  stiffness  of  the  joint  will  probably  remain.  Erasion 
and  excision  of  the  joint,  if  done  before  the  health  is  deteriorated  too 
greatly  and  too  large  areas  of  bone  are  diseased,  are  successful ;  though 
the  joint  is  necessarily  anchyloscd  after  such  operations.  Patients 
may  live  many  years  with  the  diseased  joint  subject  to  exacerbations 
of  inflammation  and  discharging  sinuses.  The  inconvenience  suffered 
by  them  is  often  little  more  than  that  which  arises  from  the  stiffness  of 
the  joint. 

Constitutional  infection  of  the  lungs,  cerebral  meninges  or  other  or- 
gans may  occur  from  the  tubercular  joint  as  a  primary  fo(!Us.  The 
tubercular  inflammation  is  sometimes,  after  a  long  j>eriod  of  (juiescenee, 
aroused  into  activity  by  slight  injuries. 

Treatment. — Absolute  and  prolonged  rest  of  the  joint  througli 
many  months  is  essential.  It  must  be  supi)lemented  by  building  uj) 
the  health  of  the  jjatient  with  good  food,  tonics  and  cod  liver  oil,  and 
the  employment  of  such  local  measures  as  have  been  suggested  for 
synovitis  and  arthritis.  When  these  measures  do  not  arrest  the  dis- 
ease, it  is  proper  to  perform  the  operation  of  arthreetomy  or  erasion. 
This  consists  in  scraping  away  the  diseased  synovial  membrane,  liga- 
ments and  cartilages  and  scooping  out  tlie  tubercular  <leposits  in  the 
articular  extremities  of  the  bones.  By  this  means  the  tubercular  ma- 
terial is  removed  and  a  stiff  joint  obtained  witliout  submitting  the  pa- 
tient to  the  more  severe  operation  of  formal  excision  of  the  joint. 
Arthrectomy  has  the  additional  advantage  when  successful  of  leaving 
the  limb  longer  than  is  a  limb  which  has  been  subjected  to  excision  of 
the  joint.  If  the  destruction  has  been  so  great  that  arthrectomy  is 
useless^  a  formal  excision  of  the  joint  or  an  amputation  of  the  extrem- 
ity 18  demanded.  Operative  measures  are  recjuired  particuhirly  in 
those  classes  of  the  community  which  cannot  be  treatc<l  on  the  con- 
servative plan  for  the  one,  two  or  three  years  retjuired  to  obtain  a  cure 
of  the  disease.  A  i)atient  with  tubercular  joint  disease  who  can  afford 
efficient  surgical  treatment  under  the  best  hygienic  surroundings  may 
reoover  without  a  cutting  oiwration.  Passive  congestion  of  the  tuber- 
cular joint  has  been  employe<l  to  prevent  the  progress  of  the  disease. 
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This  is  aceomplislied  by  applying  a  moderately  tight  rubber  bandage 
around  the  limb  alx)ve  the  diseased  articulation  in  such  a  way  as  to 
keep  up  a  chronic  venous  congestion  of  the  joint  structures.  The  pa- 
tient wears  this  elastic  constriction  for  many  months.  The  injection 
of  iodoform  and  oil  into  the  tissues  infected  has  been  advocated  as  an 
efficient  lociil  remedy. 

Sjrphilitic  Arthritis. 

This  IS  a  disease  whose  caiLsation  is  not  infrequently  overlooked.  It 
may  be  found  in  children  with  congenital  syphilis,  but  is  seldom  seen 
except  in  the  tertiarj^  stage  of  acquired  syphilis.  The  deep  layers  of 
the  synovial  membrane  become  infiltrated  and  this  thickening  affects 
the  neighboring  structures.  The  deposit  usually  occurs  as  numerous 
gummy  tumors,  which  cause  bulguig  of  the  synovial  membrane  into 
the  joint  cavity.  There  is  little  effusion  into  the  joint.  The  early 
stage  of  the  disease  is  not  very  different  from  other  forms  of  sub-acut« 
arthritis.  At  a  later  period,  however,  the  development  of  the  gummy 
masses  makes  the  diagnosis  of  syphilitic  arthritis  easy.  The  spongy 
sensation  imparted  to  the  joint,  the  slight  pain  and  creaking  on  motion 
and  the  limited  effusion  suggest  the  causation  of  the  disease.  Some- 
times the  syphilitic  arthritis  occurs  secondarily  to  a  syphilitic  osteo- 
myelitis occurring  close  to  the  joint. 

Rest  obtained  by  splints,  or  traction  on  the  joint ;  counter-irritation 
and  the  administration  of  an tisyphi I i tic  medicines  constitute  the  proper 
treatment.  The  affection  is,  however,  apt  to  be  slow  in  responding 
favorably  to  treatment.  Fibrous  anchylosis  is  liable  to  occur  after  the 
absorption  of  the  gummy  masses  ;  and  sometimes  the  gummy  deposits 
soften  and  by  emptying  into  the  joint  cavity  set  up  a  suppurative 
arthritis.  Excision  or  amputation  may  be  demanded,  when  the  articu- 
lation has  been  destroyed  by  the  syphilitic  process  before  sufficiently 
large  doses  of  antisyphilitic  remedies  have  been  administered  or  when 
for  any  reason  the  specific  treatment  has  not  been  followed  by  satis- 
factory results. 

Other  Forms  of  Arthritis. 

Rheumatic  and  gouty  arthritis  are  diseiises  of  medical  rather  than 
surgical  interest,  though  their  occurrence  miLst  l)e  remembered  in 
making  ditlbrcntial  diagnoses  of  joint  affections.  Osteo-arthritis,  often 
called  rheumatic  gout,  rheumatoid  arthritis  and  arthritis  deformans,  is 
also  a  medical  ratlier  tlian  a  surgie^il  disease,  A  nervous  origin  has 
been  assigned  to  it  with  some  probability  of  truth.  The  degeneration 
of  the  articular  cartilages,  which  wear  away  at  the  points  of  contact, 
and  the  cartihiginous  outgrowths,  which  finally  become  bony,  and  the 
wearing  down  of  tlie  articular  ends  of  the  bones  are  peculiarities  of  this 
<lisease.  The  snbse(iuent  pathological  dislocations  of  many  joints  and 
the  anchyloses  in  the  distorted  positions  are  unlike  otlier  forms  of  joint 
infiammation.  These  characteristics  and  the  unsuccessful  results  of 
careful  treatment  make  the  affection  one  of  great  scientific  interest. 
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It 


i  an  arthro- 
i  dependent 


Atrophic  arthritis,  Bometimes  cdled  Charcot's  dist 
pathy  occurring  in  connection  with  spinal  sclerosis, 
upon  trophic  changes  due 
to  the  pathological  con- 
dition in  the  central  ner- 
vous system.  The  affec- 
tion most  commonly  sho\vs 
itself  in  the  knee  and  is 
chronic  in  its  course.  In 
the  beginning  the  symp- 
toms are  like  those  of 
rheumatoid  arthritis ;  but 
the  more  rapid  melting 
away  by  retrogressive 
changes  of  the  articular 
ends  of  the  bones,  the 
absence  of  ankylosis  and 
the  evidences  of  locomotor 
ataxia  in  the  patient  make 
the  character  of  the  affec- 
tion  evident.  The 
amount  of  locomotion 
which  the  patient  is  able 
to  obtain,  notwithstand- 
ing the  atrophy  of  the 
ends  of  the  bonc»  and 
the  flail-like  character  of 
the  distended  joints,  is 
oAen  remarkable. 

Treatment   practically  " 

consists       in       giving       sup-       Atrophic  urtliniis  or  CbarooI'.ill»e»«e.    (Aulh«f,  cuw.) 

port    to    the    joint,    since 

the  condition  is  an  irremediable  one.  Amputation  above  the  atrophic 
joint  and  the  adaptation  of  an  urtificinl  limb  might  bo  considcrod  in 
selected,  cases. 


Neuralgic  and  Neurotic  Joint  Affections. 

These  condition.s  are  subjective  disorders  and  are  difficult  to  dis- 
tinguish from  eai-h  ntlier.  They  arc  more  common  in  women  than  in 
men.  In  painful  joints  of  a  neurotic  character  the  jtain  of  which  the 
patient  complains  is  out  of  proportion  to  the  other  symptoms.  It 
may  be  associated  with  voluntary  or  involuntary  stiffness  of  the  joint 
and  slight  swelling  may  occur  from  increased  vascular  tension  in  the 
soft  tissues.  The  anemia  of  the  sivin  seen  in  hysterical  affections  will 
more  often  perhaps  render  the  surface  of  the  joint  pale.  The  pain  is 
more  liable  to  change  its  [>osition  than  in  cases  of  inflammation  and  a 
local  or  general  hyperiesthesia  of  the  skin  will  nut  infrequently  bo 
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present.  The  stiffened  joint  may  be  subjected  with  ease  to  passive 
niotioD,  when  the  patient's  attention  is  directed  to  other  matters  or 
when  general  anspsthesia  has  hceu  obtained.  Similar  movements  of  the 
joint  may  he  prochiccd  after  long  continued  traction.  Occasionally 
false  anchylosi:<  and  miiseiilnr  wasting  may  occur  from  the  long  con- 
tinued disuse  of  the  joint. 


The  diagnosis  of  neurotic  pain  in  connection  with  joints  is  to  bo 
made  only  after  a  careful  study  of  the  condition  of  the  patient ;  it  may 
rec|uire  several  examinations  to  enable  the  surgeon  to  avoid  error. 
The  varyintr  and  anomalous  sym|)toms  occurring  in  connection  with  the 
joint  pain  will  usually  lead  the  shrewd  observer  in  the  right  direction. 
Neuralgia  of  joints  occurs  as  does  the  same  condition  in  other  parts  of 
the  ImkIv.  It  is  diagnosed,  as  in  other  regions,  largely  by  exclusion  of 
organic  att'ection.*,  and  should  he  treated  as  neuralgia  elsewhere.  Both 
neurotic  and  neuralgic  joint  pain  require  building  up  of  the  general 
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healthy  the  establishment  of  a  normal  mental  condition  and  the  judi- 
cious use  of  massage,  electricity,  tonics  and  anti-neuralgic  remedies. 
Counter-irritation,  as  with  a  red  hot  iron,  prolonged  traction  and 
passive  motion  under  anaesthesia  will  often  render  great  service. 

TUBEBOULAB  ABTHBITIS  OF  SPECIAL  JOINTS. 

Tuberculosis  of  the  Vertebral  Articulations. 

Definition. — Pott's  disease  of  the  spine  is  the  name  given  to  tuber- 
culosis of  the  articulations  between  the  vertebrte  and  of  the  vertebrae 
themselves.  It  is-  sometimes  termed  caries  of  the  spinal  column  and 
tubercular  spondylitis ;  and  is  the  condition  which  gives  rise  to  the 
deformity  called  hunchback. 

Pathology. — No  period  of  life  is  exempt  from  spinal  tuberculosis, 
but  the  affection  is  more  common  between  the  third  and  sixteenth 
years.  The  lower  dorsal  region  is  most  commonly  involved,  but  any 
portion  of  the  spinal  column  from  the  occiput  to  the  coccyx  may  be  af- 
fected. Occasionally  the  disease  affects  two  or  more  regions  of  the 
spine ;  and  the  number  of  vertebrae  involved  in  the  destructive  proc- 
ess in  one  location  varies  very  much.  Spinal  tuberculosis  may  be  a 
manifestation  of  general  tuberculosis  ;  may  be  the  only  local  manifes- 
tation of  infection  ;  or  being  the  primary  seat  of  infection  may  by 
autoinfection  cause  lesions  elsewhere.  The  disease  is  generally  chronic 
in  its  course,  but  acute  cases  are  occasionally  seen. 

As  in  tuberculous  arthritis  elsewhere,  slight  injuries  may  be  the 
cause  of  the  lowered  resistance  which  renders  the  tissues  of  the  verte- 
bral articulations  susceptible  to  the  tubercular  infection.  Injuries  of 
moderate  or  insignificant  severity  seem  more  likely  to  exert  this  influ- 
ence than  violent  hurts.  The  frequency  of  spinal  tuberculosis  is 
perhaps  due  to  the  fact  that  the  vertebrae  retain  their  soft  and  embry- 
onic character  longer  than  many  other  bones  of  the  skeleton.  The 
tubercular  infection  often  begins  in  the  epiphyseal  junctions  of  the 
vertebrae,  though  sometimes  the  origin  of  the  process  will  be  found  in 
the  inter-vertebral  fibro-cartilages  or  the  synovial  membrane.  Wher- 
ever the  disease  begins,  the  joints  with  the  adjacent  cartilage  and  bone 
are  soon  destroyed.  The  softening  process  seldom  attacks  the  laminae 
and  spinous  processes.  The  disease  sometimes  ceases  spontaneously 
or  as  the  result  of  treatment,  Ixjfore  the  destruction  has  been  great. 
As  a  rule  the  vertebne  become  carious  or  necrotic  and  disint^rate. 
The  weight  of  the  head  and  shoulders,  aided  by  the  action  of  the 
abdominal  muscles,  causes  an  angular  deformity  from  bending  forward 
of  the  upper  portion  of  the  spinal  column.  The  tubercular  material 
may  break  down  into  puriform  fluid,  which  may  burrow  in  the  muscu- 
lar sheaths  and  travel  long  distances  from  the  origin  of  the  disease.  If 
the  contiguous  vertebral  bodies  destroyed  are  numerous,  great  antero- 
posterior angular  curvature  occui's  and  the  hunchback  appearance  is 
very  marked.    The  spinal  arches  with  the  articular  and  spinous  processes 
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are  not  destroyed,  and  thus  the  lateral .  supports  of  the  spine  remain. 
It  is  these  uninjured  processes  of  the  column  which  cause  the  promi- 
nence posteriorly.  The  protrusion  backward  does  not  show  as  rapidly 
in  the  lumbar  region  as  in  the  dorsal  and  cervical  regions  because  of 
the  normal  curvature  forward  in  the  lumbar  region  and  also  because 
of  the  broad  articular  surfaces  which  the  vertebral  bodies  possess  in 
this  region. 

If  the  patient's  health  is  not  so  deteriorated  as  to  cause  death  from 
exhaustion  or  general  tubercular  infection,  the  disease  may  come  to  a 

standstill  and  ankylosis  of  the  vertebrae, 
brought  together  by  the  angle  of  deform- 
ity, occur.  The  patient  may  then  live 
for  years  in  a  normal  condition  of  health, 
but  with  a  persistent  deformity  called 
kyphosis.  In  the  comparatively  rare 
cases  occurring  in  patients  the  subject 
of  old  lateral  curvature  of  the  spine,  the 
deformity  will  not  be  directly  antero-pos- 
teriorly.  The  so-called  cold  abscesses 
may  appear  at  the  surface  before  deform- 
ity or  other  symptoms  are  marked.  In 
other  cases  no  external  evidence  of  sup- 
puration is  ever  seen  and,  as  the  tubercu- 
lar process  subsides,  the  puriform  fluids 
become  absorbed  or  undergo  cheesy  de- 
generation. The  angle  of  deformity  does 
not  as  a  rule  cause  direct  pressure  on  the 
spinal  cord  beciuise  the  disintegration  of 
the  anterior  wall  of  the  spinal  canal  makes 
more  space  for  the  cord  than  normal. 
Paralysis  of  motion  and  sensation  in  the 
parts  Ixjlow  the  seat  of  disease  occurs, 
however,  at  times  from  pressure  due  to 
inflammatory  products.  The  approxi- 
mation of  the  ribs  resulting  from  the 
angularity  of  the  spinal  column  may  give 
rise  to  locjilizinl  nervous  symptoms  from 
pressure  on  the  nerve  trunks  emerging 
laterally  from  the  s]>inal  column.  The 
danger  of  pressure  upon  the  cord  is  quite 
great  in  tubercular  disease  of  the  atlas 
and  axis,  because  forward  displacement  of  the  atlas  from  involvement 
of  the  ligaments  may  cause  direct  pressure  upon  the  medulla  oblongata 
and  death.  Pressure  uiK)n  the  trachea  and  thoracic  viscera  may  pro- 
duce dyspnrea  ;  and  vertebral  displacement  in  the  dorsal  and  lumbar 
regions  may  interfere  with  digestion.  In  the  paralysis  which  takes 
place  from  pressure  of  inflammatory  products  uix)n  the  cord,  sensa- 
tion disappears  after  motion  and  returns  fii*st  when  improvement  oc- 
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curs  from  absorption  of  the  inflammatory  exudate.  In  such  cases  of 
parapl^ia  control  of  the  bladder  and  rectum  is  not  completely  lost, 
because  of  the  intt^ity  of  the  sympathetic  neiroua  supply. 

The  contents  of  the  tiiberoular  abscesses  are  shut  in  by  thickened 
periosteum,  anterior  common  ligament,  pleura  and  peritoneum,  which 
by  thickening  form  a  tough  abscess  wall.  The  fluid  travels  down- 
ward and  by  entering  the  sheath  of  the  psoas  muscles  often  reaches 
the  inner  side  of  the  thigh.  The  muscle  is  destroyed  to  a  greater  or 
less  extent.  The  aliscess  sometimes  presents  in  the  loin  by  passing 
backward  through  the  quadrate  muscle  of  the  loins.  The  sheath  of 
the  iliac  muscle  sometimes  influences  the  direction  in  which  the  puri- 
form  fluid  reaches  the  external  surface  of  the  body.  In  the  cervical 
re^on  the  abscess  may  dissect  up  the  muscles  iu  front  of  the  vertebrse 
and  cause  a  retro-pharyngeal  abscess. 

Curvature  of  the  spine  simulating  the  anguUir  cur\'ature  of  tubercular 
spondylitis  may  occur  in  rachitic  cliildrcn  from  softening  of  the  vertebral 
column,  and  in  persons  of  rather  advanced 
age   from  rheumatoid  arthritis  (spondylitis  Vig.  264, 

deformans).  In  these  cases  the  curvature  is 
not  as  angular  as  in  tubercular  spondylitis. 
The  bend  is  more  of  a  curve  than  an  angle. 


Symptoms, — The  disease  is  usually  so  chronic  that  the  first  marked 
symptom  is  not  infrequently  the  appearance  of  a  prominence  in  the 
Mtck  due  to  the  projection  of  the  spinous  processes  after  tlie  angular 
curvature  has  begun.  The  previous  deterioration  of  health  with  rigid- 
ity of  the  sptue  may  have  passed  unnoticed.     Persistent  attacks  of  pain, 


498      DISEASES  OF  JOINTS^   CARTILAGES  AND  LIGAMENTS. 

resembling  colic,  in  children  should  always  lead  the  physician  to  suspect 
the  possibility  of  a  beginning  tuberculosis  of  the  spine,  since  pain  re- 
flected along  the  intercostal  and  lumbar  nerves  is  often  one  of  the  earl- 
iest symptoms.  The  pain  from  tuberculous  spondylitis  is  aggravated  by 
motion  or  concussion  of  the  spine,  such  as  occurs  in  riding  in  cars  and 
carriages,  is  always  referred  to  the  same  location  and  is  relieved  by  rest. 
It  may  be  mistaken  for  rheumatism,  neuralgia,  muscular  cramps,  colic 
or  dyspepsia  ;  or  be  attributed  to  the  impossible  "  growing  pains  "  of 
childhood.  Sometimes  other  aberrations  of  sensation,  such  as  tingling, 
burning,  formication  and  itching,  may  be  observed  in  carefully  watched 
patients.  The  girdle  pain,  or  sensation  as  of  a  cord  tied  around  the 
abdomen  or  chest,  and  spasmodic  abdominal  pain  with  flatulency  are 
not  unusual.  The  pain  may  be  referred  to  the  hip  and  suggest  coxitis. 
The  painftil  sensations  are  relieved  in  most  cases  by  longitudinal  trae^ 
tion  of  the  patient  or  bending  the  spine  slightly  backward.  The  latter 
manipulation  is  accomplished  by  placing  the  hand  under  the  patient's 
back  as  he  lies  supine  and  lifting  him.  A  rise  iu  daily  temperature  is 
usually  absent,  though  it  may  in  acute  cases  be  marked.  When  the  tu- 
bercular abscesses  become  infected  after  opening,  hectic  fever  may  result. 
The  general  health  of  the  patient  gradually  breaks  down  during  the 
progress  of  this  insidious  affection.  The  loss  of  strength,  anaemia  and 
other  symptoms  of  debility  increase  with  the  progress  of  the  disease 
and  disappear  as  cure  A\dth  ankylosis  occurs. 

The  amyloid  degeneration  of  the  viscera  liable  to  occur  in  long 
standing  lx)ne  disease  is  a  late  scijuel.  Special  symptoms  arise  from  in- 
volvement of  special  organs  or  muscles  in  close  relation  to  the  seat  of 
disea.se  ;  for  example,  spondylitis  affecting  the  atlo-axoid  or  occipito- 
atloid  region  may  cause  spasm  of  the  stemo-mastoid  muscle  or  choreic 
movements  of  the  muscles  of  the  neck.  Ijaryngeal  cough  or  stridor 
and  difficulty  in  respiration,  deglutition  or  phonation  may  be  due  to 
disease  in  the  cervical  region.  The  i)eculiar  way  in  which  the  head 
sinks  between  the  shoulders  because  of  shortening  of  the  neck  is 
quite  characteristic.  The  j)ationt  may  hold  his  head  in  both  hands,  in 
order  to  suj)j)ort  it  and  take  the  weight  from  the  diseased  vertebra. 
Sudden  death  may  occur  from  involvement  of  the  medulla  oblongata 
and  cf>rd. 

Diagnosis. — A  thorough  examination  can  only  be  made  by  having 
tlie  patient  entirely  divested  of  clothing.  Pain  due  to  spinal  disease 
can  best  be  d<*inonstrat(Hl  by  passive  motion  of  the  column  and  down- 
ward pressure  exerted  by  the  surgeon  u[)on  the  liead  and  shoulders. 
The  most  significant  early  symi)toni  is  the  muscular  rigidity  assumed,  in 
order  to  ]>revent  movement  of  the  s[)iiial  column  or  ])r(»ssure  upon  the 
(liscase<I  vcrtebne.  The  eharaeteristie  j)ostures  and  restrictc^l  move- 
UK'Uts  thus  indueecl  will  lead  to  early  rn*ognition  of  the  disease  by  the 
careful  observer.  The  importance  of  such  recognition  cannot  Ik?  over- 
estimated, since  treatment  at  this  early  stage  is  highly  successful  and 
prevents  the  oeenrrenee  of  deformity.  At  this  period  of  the  disease, 
the  patient  who  is  usually  a  child,  easily  becomes  fatigued  and  shows  a 
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tendency  to  desist  from  play.  There  is  uo  complaint  of  acute  pain, 
but  the  careful  walking,  with  an  ab«'nce  of  normal  elasticity,  and  the 
fear  of  jarring  indiaite  the  di.scorafort  produced  by  motion  transmitted 
to  the  backlMtne.  The  child's  mo\'e- 
meuts  are  guarded  ;  and  if  he  wishes 
to  pick  up  an  object  from  the  floor, 
he  rests  one  hand  upon  the  corre- 
sponding thigh  and  benda  the  knees 
and  hips  rather  than  the  sj)ine.  If 
the  disease  is  in  the  cervical  region  he 
may  support  his  head  with  his  hands. 
This  early  stiffness  due  to  the  muscles 
guarding  the  spine  from  movement  is 
of  the  utmost  value  and  is  character- 
istic of  the  disease.  Tubercular  sjwn- 
dyiitis  must  be  differentiated  from 
rheumatism,  aeuralgia,  spinal  menin- 
gitis and  myelitis,  sprains  of  the  back 
and  tubercular  coxitis.  A  careful 
study  of  the  case  with  recognition  of 
the  early  muscular  rigidity  and  the 
recollection  of  the  fact  that  the  pain 
often  resembles  the  stomach  aclie  of  \^}\ 
childhood  will  usually  make  the  diag- 
nosis clear. 

Treatment. — Treatment  should  be  cnmmenct^  at  the  earliest  stage 
of  the  disease,  because  its  pn^ress  may  then  be  checked.  The  general 
health  of  the  patient  nuist  be  improved  so  as  to  increase  the  rctistance 
of  the  tissues  to  progressive  tubercular  invasion.  Hygienic  surroiuid- 
ings,  good  diet  and  such  medicines  as  cod  liver  oil,  iron,  strychnia  and 
compound  syrup  of  hypophosphites  are  valuable.  Stimulants  may 
sometimes  be  beneficial,  A  snjonni  in  the  country  or  at  the  seashore 
will  often  do  great  good.     Daily  renn)val  of  the  patient  from  the  house 
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to  the  yard,  street  or  n>of  may  be  tlillowed  by  marked  impro\'ement. 
Massage,  electricity  and  liiithing  should  not  he  neglected. 

From  the  time  the  disease  l)egins  until  ctmsoHdation  of  the  vcrtt^ 
brsB  at  the  carious  focus  occurs,  immobility  of  the  spinid  column  is  to 
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Iw  secured  as  much  as  possible.     When  the  diBcase  is  active  the  patieDt 
should  be  kept  in  bed  lying  flat  upon  the  back.     At  times  traction 


and  counter-traction  exerted  iiijon  the  head  and  legs  may  be  neces- 
sary to  maintain  local  rest.  Heavy  sand  bags  may  be  placed  along- 
side of  the  jiatient  to  prevent  lateral  motion  of  the  trunk.  A  small, 
soft  pillow  may  be  placc<l  under  the  spine  at  the  point  where  angular 
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deformity  is  bc^nniDg.  Thb  pivea  Bupport  where  the  vertebral  bod- 
ies have  been  destroyed.  When  the  acute  symptoms  have  aubeided 
and  in  cases  whicli  are  chronic  in  their  course  trom  the  lirst,  some  form 


of  spinal  brace  may  be  adjusted  and  the  ]>atient  nllowe<l  to  go  about. 
Instead  of  confining  the  patient  uj>on  an  ordinary  bed  the  surgeon  may 
have  him  bound  by  iitraps  and  bandages  to  a  frame.  This  may  then 
be  lifted  off  the  onliuaiy  bed  when  it  is  dcsire<l  to  ca.rry  the  patient 
into  the  open  air. 

The  best  support  for  walking  cases  is  the  plaster  of  Paris  jacket 
adapted  to  the  trunk  while  the  patient  is  suspended  vertically  or  laid 
horizontally.  This  prevents  bending  of  the  spine  at  the  seat  of  dis- 
ease. If  the  difteaiie  is  high  up  in  the  dorsal  region  or  in  the  cer\-ical 
r^on,  it  is  nece.«sary  to  support  the  head  by  means  of  a  jury-mast  at- 
tached to  the  plaster  of  Paris  jacket  or  splint.  Instead  of  making  the 
spinal  jacket  or  support  of  plaster  of  Paris  bandages,  a  mcuild  of  the 
child's  trunk  may  be  made  and  from  it  a  neuter,- though  more  expen- 
«ve,  spinal  support  may  Ix-  constnu-ted  of  leather  or  pouk'  similar 
plastic  material.  In  applying  the  ])Iaster  of  Paris  jacket  the  jiatieut 
is  divested  of  clothing  and  covered  with  a  closely  fitting  merino  shirt 
extending   below   the   trochanters.     He   is   then   suspended  by  the 
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sbouUlers  and  head  and  successive  layers  of  gypsum  bandi^  are 
applied  over  the  iiudcrshirt.  A  folded  towel  is  jilaced  over  the 
lower  portion  of  the  abdomen  l>efore  the  application  of  the  bandages 
and  removed  subsequently,  to  permit  distention  of  the  abdomen  after 


eating.  The  plaster  jacket  may  be  allowed  to  remain  for  a  number  of 
weeks  without  being  removed  from  the  body,  or  it  may  be  removed 
and  rea])plied  after  liein^  split  down  the  front  and  furnished  with  eye- 
lets for  lacing.  The  protuberance  due  to  tlie  vertebral  cur\'ature  must 
be  protected  by  a  ring  of  cotton,  to  prevent  |)ressure  upon  it  causing  a 
bedsore.  The  spinal  sui)port  made  of  plaster  of  Paris  bandages,  if  re- 
movable, need  not  be  worn  when  the  patient  is  lying  iu  bed.  When 
the  spinal  disease  has  beeomc  quiescent  and  the  ankylosis  is  complete 
the  jacket  is  dispensed  with.  Freedom  from  jMiin  when  pressure  is 
nuidc  u]>on  the  shoulders  or  head  is  an  indication  tliat  the  tubercular 
process  lias  subsided.  The  i>iitient's  general  condition  will  usually 
have  greatly  iniprovetl  by  this  time,  for  his  general  hetilth  and  the 
subsidenci-  of  the  pathological  ])roccss  are  i)retty  sure  to  be  contera- 
jwrancoiis.  A  metal  supi^rt  is  sometimes  preferretl  to  the  jacket. 
It  is  ]K)ssil>le  to  put  tlie  )ilaster  of  I'aris  jacket  upon  a  jNitient  while 
tying  in  the  horizonfad  position  with  the  shoulders  and  hi|)S  supported. 
A  suspension  chair  in  which  the  patient  (-an  stand  and  walk  about  is  a 
desirable  adjunct  to  treatment  in  cases  in  which  the  disease  is  partially 
enred  or  not  very  uetivi-. 

Operations  to  ri'aeh  the  diseased  vertebnc  and  remove  the  softened 
Imiie  by  curetting  as  in  arthreetomy  liavo  Iwcn  advocated,  but  not  ex- 
tt^nsi^■(■ly  employed. 

Tubei'cular  al)-ce^ses  which  show  as  swellings  UjXJn  the  sur&ce  of 
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the  body  should  be  oi>ened  aud  the  abscess  cavities  washed  out  with  a 
ten  per  cent,  solution  of  iodoform  and  oil,  rendered  sterile  by  boiling. 
The  opening  should  be  protected  from  infection  by  i>yogenic  germs.  It 
is  probably  best  to  operate  as  early  as  ^.,.   „„ 

possible  in  order  to  avoid  extension  of 
the  abscess.  Counter-openings  and  in- 
sertion of  drainage  tubes  are  sometimes 
essential  to  afford  free  and  thorough 
drainage.  The  abscess  cavity  may  be 
wiped  out  with  sponges  attached  to  long 
forceps  and  a  great  deal  of  debris  thus 
removed,  when  it  would  be  impossible  to 
thoroughly  curette  the  irregular  and 
deeply  seated  pockets  in  which  the 
puriform  fluid  has  been  contained. 

It  has  recently  been  proi)Osed  to  for- 
cibly break  up  the  ankylosis  of  cured 
tuberculosis  of  the  spine  in  order  to 
overcome  the  hunchback  delbrmity. 
This  is  done  by  strong  pressure  on  the 
prominence  in  the  Irnck  while  the  pa- 
tient lies  on  his  abdomen.  The  oi»era-  susi«niiouchiiitofi>i.  Meig»-<»M. 
tion  has  been  snccessful,  but  lias  not  yet  been  widely  accepted  as  gen- 
erally useful. 


TaberculoBiB  of  the  Sacro-Diac  Articulation. 

Pathology. — Tubercular  disease  of  this  joint  is  not  so  very  uncom- 
mon and  is  liable  in  the  inciitient  stage  to  be  mistaken  for  sciatica  and 
tubercular  coxitis.  It  is  more  common  between  the  ages  of  fifteen  and 
thirty  five  years  than  in  children.  It  may  occur  as  a  primary  condi- 
tion or  secondarily  to  tubercular  inflammation  of  the  spinal  column  or 
the  pelvic  bones. 

Symptoms. — The  symptoms  are  pain,  which  may  radiate  into  other 
r^ODS  and  which  is  aggravated  by  motion,  and  tenderness  upon 
pressure.  Sometimes  there  is  interference  with  defecation  and  urina- 
tion; or  these  acts  are  accompanied  by  [tain.  (Ivlema  of  the  limb  due 
to  inflammatory  pressure  upon  the  iliac  vein  is  rare,  but  may  occur. 
The  patient  inclines  his  body  toward  the  ^und  side  in  order  to  relieve 
pressure  on  the  diseased  joint,  which  occurs  when  the  leg  of  that  side 
is  need  for  standing.  M^hen  he  throws  his  weight  on  the  somid  limb, 
tlie  extremity  of  the  diseased  side  makes  some  extension  by  its  wcifrht 
and  lessens  the  suffering.  The  swelling  over  the  sacro-iliac  joint 
diows  at  an  early  period.  When  abscess  occurs  the  swelling  may 
change  the  contour  of  the  buttock,  but  does  not  jiroduce  the  character- 
istic deformity  of  the  buttock  seen  in  coxitis.  Wasting  of  the  gluteal 
muscles  and  restriction  of  motion  and  [)ower  in  the  limb  of  the 
diseased  side  occur.     The  limb  is  apparently  lengthened,  buci»u.so  the 
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pelvis  is  dropped  to  lessen  pain,  and  the  foot  is  everted.  Tubercular 
abscess  may  occur,  and  may  discharge  externally  or  open  into  the 
pelvis,  into  the  ischio-rectal  fossa,  alongside  of  the  rectum,  or  upon  the 
inside  of  the  thigh.  The  diagnostic  differences  between  this  condition 
and  caries  of  the  vertebrae  or  innominate  bone,  hip-joint  disease  and 
sciatica  Avill  be  apparent  to  the  careful  observer. 

Treatment. — ^The  treatment  consists  in  rest,  traction,  tonics,  good 
diet  and  hygienic  surroundings.  In  the  early  stages  traction  and 
counter-traction  may  be  valuable.  Elevation  of  the  opposite  foot  by 
means  of  a  high  shoe  and  the  use  of  crutches  will  enable  the  patient  to 
get  out  into  the  open  air  and  take  exercise,  without  increasing  the 
disease  by  motion  of  the  joint.  At  a  later  period,  incision  through  the 
soft  parts  and  scraping  away  tlie  tubercular  material  at  the  ischio-iliac 
joint  will  perhaps  hasten  cure. 

Tuberculosis  of  the  Hip  Joint. 

PatholO£fy. — Coxitis,  often  called  hip  joint  disease  and  coxalgia,  is 
a  disease  of  frequent  occurrence.  Most  of  the  cases  occur  before  the 
age  of  sixteen.  Sometimes  both  hips  are  attacked  in  the  same  person. 
The  disease  may  begin  as  a  tubercular  epij)hysitis  of  the  femur,  a 
tubeicular  synovitis  or  a  tuberculous  osteomyelitis  in  the  floor  of  the 
acetabulum.  The  affection  is  usually  chronic  in  its  course,  but  under 
some  circumstances  it  may  assume  an  acute  type.  The  disease  may  be 
so  extensive  as  to  destroy  the  head  of  the  femur  or  perforate  the  bottom 
of  the  acetabular  cavitj'.  Ankylosis  is  a  common  result  in  cured  cases. 
The  destruction  of  the  head  of  the  bone,  aided  by  continuous  muscu- 
lar contraction,  may  result  in  dislocation  of  the  deformed  upper  end 
of  the  femur  u|)on  the  dorsum  of  the  ilium  ;  thus  causing  great  de- 
formity as  well  as  ankylosis. 

Symptoms. — ^The  early  symptoms  are  frequently  obscure,  and  may 
l)e  mistaken  for  the  so-called  growing  ])ains  of  children  or  escape 
notice.  The  exhibition  of  lassitude  or  fatigue  after  moderate  exertion, 
with  loss  of  strength  and  a  general  a])i)earance  of  failing  health,  should 
excite  anxiety  and  cause  a  search  to  be  made  for  tubercular  disease  of 
hip  or  spine.  After  a  time,  the  child  will  perhaps  be  seen  to  save  one 
leg  while  standing  or  playing.  Then  a  slight  stiffness  of  the  joint 
with  lameness  may  be  observed.  In  order  to  prevent  pain  in  the  joint 
a  characteristic  posture  is  assumed  in  standing.  The  patient  is  apt  to 
lean  a  little  forward,  throwing  all  his  weight  ujwn  the  sound  leg  while 
the  other  is  thrown  forward  and  abducted  and  at  the  same  time  rotated 
outward  and  slightly  flexed.  This  position  of  flexion  with  abduction 
and  outward  rotation  is  seen  in  the  early  stage,  because  it  is  the  posi- 
tion which  j)ermits  fluid  in  tlie  joint  with  least  pain.  At  a  later  period 
the  abductors  draw  the  limb  inward.  Some  stiffness  r)f  the  joint  occurs 
as  an  early  symptom,  because  the  muscles  are  endeavoring  to  protect 
the  joint  from  painful  motion.  This  muscular  ankylosis  can  be  well 
demonstrated  by  placing  the  child  flat  ui^on  his  back  on  a  level  bed  or 
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table  and  attempting  to  straighten  the  affected  hip.  The  tension  of 
the  psoas  and  iliac  muscles  causes  the  lumbar  vertebrse  to  be  arched 
forward  when  the  popliteal  space  of  the  affected  leg  is  brought  down 
upon  the  table.  This  arching  of  the  lumbar  spine  does  not  take  place 
when  the  sound  limb  is  similarly  treated.  The  adductor  muscles  soon 
become  rigid  and  prevent  passive  abduction  of  the  leg. 


Fio.  273. 


Test  for  fixation  of  hip  Joint.    Position  of  leg  when  spine  is  straight.    (Smith.  ) 

The  interference  with  full  extension  of  the  hip  joint  found  even  in 
beginning  coxitis  may  be  simulated  by  tuberculosis  of  the  vertebrae. 
A  further  test  to  prove  that  the  stiffness  is  in  the  hip  joint  itself  is  made 
by  flexing  the  thigh  upon  the  pelvis  to  an  angle  of  120  degrees  and 
then  attempting  rotation  of  the  joint.  The  interference  with  rotation 
due  to  the  spasmodically  contracted  rotators  of  the  hip  will  show  that 

Fig.  274. 


Curvature  of  spine  when  leg  is  extended.    (Smith.) 

the  condition  is  not  a  spiual  one.  These  manipulation.s  must  be  made 
without  anaesthesia,  because  the  muscular  stiffness  disappears  when 
fear  of  pain  is  abolished. 

Pain  is  usually  present  in  the  hip  to  a  certain  extent,  l)ut  is  most 
conspicuous  in  the  neighborliood  of  the  knee,  either  over  the  patella  or 
at  the  inner  side  of  the  thigh.  It  seems  to  be  referred  to  these  regions 
when  the  tubercular  disease  is  situated  in  the  femoral  head.  It  is  be- 
lieved to  be  due  to  the  manner  of  distribution  of  the  branches  of  the 
obturator  nerve.  When  the  disease  starts  in  the  synovial  membrane 
the  local  pain  is  severe  and  constant,  hut  pain  at  the  knee  is  absent. 
If  the  capsule  of  the  joint  heconies  tensely  distended,  then*  is  much 
tenderness  in  the  groin  and  above  the  great  trochanter.  When  the 
capsule  becomes  perforated  by  the  disease  and  the  fluid  escapes,  tlie 
severe  pain  suddenly  ceases.  Sudden  crying  out  when  asleep  may  oc- 
cur, because  during  sleep  the  rigid  muscles  do  not  protect  the  joint 
from  movement  so  perfectly  as  wh(;n  the  child  is  awake.     Pressure 
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applied  to  the  great  trochanter  so  as  to  press  the  joint  surfiices  together 

increases  the  pain.     This  method  of  developing  the  pain  for  diagnostic 

purjx)se.s  is  of  more  value  than  tapping  upon  the  heel  or  flexed  knee. 

The  patient  sometimes  crosses  the  legs  to  relieve 
himself  of  pain  or  hugs  the  leg  of  the  diseased  side 
up  against  the  abdomen. 

Swelling  is  particularly  developed  in  tubercu- 
losis of  the  synovial  membrane.  It  is  most  prom- 
inent in  the  groin^  though  it  shows  also  in  the 
buttock.  There  may  be  some  local  rise  of  tem- 
perature, but  redness  of  the  overlying  skin  is  not 
common. 

Atn>phy  of  the  muscles  begins  in  the  incipient 
stage  of  the  disease  and  is  seen  not  only  in  tlic 
muscles  near  the  joint,  but  in  those  lower  down 
the  limb.     An  extremity  which  has  been  the  seat 

teninK  of  buno<"k  and  of  hip  joiut  discasc  scldom  Overtakes  the  other  limb 

creMc iui'd'iHi'Med'^slde.**^  i"  bouy  and  muscular  development,  even  when  an 

early  cure  of  the  disease  occurs.     The  wasting  of 

the  gluteal  muscles  and  the  swelling  which  occurs  in  that  r^ion  make 

the  buttock  flatter  and  broader,  obliterates  or  makes  more  shallow  and 

lowers  the  gluteo-femoral  crease  and  causes  the  vertical  line  between 

the  two  buttocks  to  deviate  toward  the  sound 

side.     Coxitis  gives  rise  in  the  course  of  time 

to  a  lateral  curvature  of  the  lumbar  spine  with 

a  comjK'nsatory  curve  in  the  dorsal  region. 
The  spinal  deviation,  the  tilting  of  the  pelvis 

and  the  abduction  or  adduction  of  the  thigh 

make  the  leg  appear  longer  or  shorter  than  that 

on  the  other  side.    Little  or  no  real  change  takes 

place   in  the  real  length  of  the  limb  until  bony 

destruction  occurs  or  a  pathological  dislocation 

takes    place;    then    shortening   occurs.      De- 
formity   is    ])urely    muscular    until    the    late 

stages  of  the  disease.     The  destruction  of  bone 

then  pennits  dislocation  of  the  altered  femur 

\\\x}\\  the  dorsum  of  the  ilium. 

Before  this  time  adduction  and  inversion  of 

the  leg  is  usually  present ;  and  becomes  more 

marked  when   the  disl(Ktiti<»n    occurs.     Occa- 

sionally  the   head  of  the   femur  may  actuallv  at  the  hip    ab.  ifne  of  pewis ; 

,1  111  1  11  •-     A<'  and  1J1>  lower  extreinitie». 

pass   tiirou^h   the   destroyed    acetabulum    and  (HRADFOKDandLovErr.) 
enter  tho  jielvis. 

Tul)ercuhir  abscess  is  very  common.  It  is  almost  invariable  in  in- 
efficiently treated  or  untrciited  cases  of  coxitis.  When  the  puriform 
Huid  is  confiiu'd  within  the  capsule,  pain  is  grexit.  This  symptom  dis- 
appears when  ulceration  of  the  capsule  permits  the  tension  to  be  les- 
sened by  the  escape  of  fluid.      After  evacuation  of  the  abscess  pyogenic 
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HiaKraiDR  Hhowing  pracUcal 
shortening  and  lengthening  of 
u  limb  by  abduction  and  ad- 
duction and  tilting  of  the  pelvis 
■    "in 
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infection  occurs  unless  au  aseptic  condition  is  carefully  maintained. 
Then  constitutional  diHturbance  and  hectic  fever  are  very  likely  to 
complicate  tlie  symptoms  of  the  disease.  It  is  ^lOEsible  that  tubercular 
abscess  may  occur  without  starting  within  the 
capsule.  The  abscesses  may  open  above  or 
below  Fonpart's  ligament.  The  latter  is  the 
common  situation. 

DiagHOSiB. — Careful  investigation  must  be 
made  to  discriminate  hip  joint  disease  in  the 
early  stage  from  rheumatism,  injuries  of  the 
hip,  tuberculosis  of  the  spine  or  sarco-iliac 
joint  and  periostitis  of  the  upixr  portion  of 
the  femur.  In  the  late  stages  of  the  disease 
the  diagnosis  is  not  difficult . 

Treatment. — ^Treatment  should  be  instituted 
as  soon  as  the  disease  is  sus)>ected.  A  rheu- 
matic or  traumatic  inflammation  of  the  joint 
will  not  be  made  worse  by  such  early  treat- 
ment, while  delay  in  the  treatment  of  tuber- 
cular coxitis  will  be  very  dangerous  to  the 
patient.  Here,  as  in  tubercular  disease  of 
other  joints,  absolute  rest  of  tlic  articulation 
with  attention  to  the  general  health  of  the 
patient  is  the  essential  treatment.  The  |>atient 
should  be  put  to  bed  ;  and  continuous  traction 
be  made  upon  the  Joint  by  means  of  adhesive 
plaster,  a  foot  j>iece,  a  cord  and  a  weight.  The 
patient  should  not  be  allowed  to  sit  up  in  bed, 
and  counter-traction  should  be  made  by  ele- 
vating the  foot  of  the  bed  or  fastening  tlic  i>a- 
tient's  shoulders  to  the  head  of  the  bed  by  ahLrK^uing  or  ngiit  tJg  iwiu 
sheets  or  straps.  If  horizontal  extension  gives  i^\"m"°' 
p^n  or  causes  aching  of  the  spine,  the  diroo- 

tiou  of  the  traction  should  be  in  the  line  of  the  axis  of  the  disease<l 
limb.  This  may  require  the  jtuUey  to  be  moved  a  little  to  one  side  of 
the  axis  of  the  limb  as  well  as  elevate<1 ;  and  may  necessitate  the  use 
of  a  wedge  shajie  jnllow  or  support  between  the  mattress  and  the  limb. 

Af^r  traction  in  the  line  of  detbrniity  has  Ixwn  maintained  for  some 
time,  the  limb  can  usually  be  brought  gradually  into  a  more  nearly  nor- 
mal position.  This,  of  course,  cannot  be  done  in  the  late  stages  when 
aokyloais  has  taken  plac«?.  It  is  desirable  to  use  massage  to  the 
muscles  to  j»reveut  atrophy  dnriug  the  many  weeks'  coutiuuance  of 
treatment.  The  joint  itself  should  not  be  moved.  Counter-irritation 
by  blisters  to  the  hip  is  valuable  in  some  acute  crises.  M'hen  pain  is 
great  from  distention  of  the  joint,  as|>iration  of  the  joint  through  the 
gluteal  muscles  will  relieve  it.  A  change  in  jjosition  or  in  the  direc- 
tion of  the  traction  will  sometimes  lessen  pain.  After  traction,  <iim- 
bined  with  gencnil  tonic  treatment  has  l>een  kept  iip  for  months,  the 
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acute  symptoms  subside,  unless  the  affection  has  been  unmanageable 
and  continues  to  progress.  The  patient  may,  in  the  former  caae,  be 
allowed  to  g«t  up  with  some  form  of  mechanical  appliance  adapted 


Tnisle*«  of  the  Fl»ke 


to  prevent  motion  and  pressure  from  the  weight  of  the  body  upon 
the  diseased  hip.  The  apparatus  worn  during  the  day,  when  the 
patient  is  walking  about,  may  be  discarded  at  night  and  the  traction 
apimratus  employed. 

Abscesses  should  be  incised,  curetted  and  irrigated ;  and  either  su- 
turetl  or  drained.     They  must  be  protected  from  putrefactive  and  py- 


Fi<;.  279. 


un  1  I  la  l<   f  I     \  I   ntu  n  of  the 
\   ni  I   ini  n  t  \  hr-t  intention 
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In  cases  the  symptoms  of  which  have  never  been  very  severe  effi- 
cient treatment  may  sometimes  be  obtained  by  a  spliat  from  the  begin- 
ning of  the  diseiise.     This  should  allow  the  jmtiont  to  use  the  other  leg 


IIX^S-"' 


and  cnitehes  for  h)coraotiini,  witlnmf  thorc  U'liifrany  weight  Ixjruc  upon, 
or  motion  {lerniittod  at,  the  diseased  joint.  8iieh  a  s|)]iiit  may  bo  made 
of  gypsum  Imndages  applied  to  the  )>('lvis  and  thi^h.  It  must  be  »<up- 
plemented  by  a  high  sole  to  the  shoe  w<mi  ui>on  the  op|)osite  t<«it  and 
a  pair  of  crutches.  In  tliis  metiiod  the  di,';ea.*fd  hip  is  tixe<l ;  and  the 
corresponding  linib  hangs  so  as  to  make  tnictiim  on  tlie  joint  by  it.*^ 
own  weight,  but  it  docs  not  touch  tlie  ground  in  walking.  Various 
splints  made  of  metal  with  leather  bands  a(t^)ni|»lisli  this  same  pur- 
pose. The  advantage  of  the  splint  treatment  is  that  the  jKitient  is 
able  to  get  out  into  the  ojwn  air  and  gain  the  benefit  that  comes  from 
such  exercise.  Acute  ca.ses  of  coxitis  may  be  trciited  by  a  splint  after 
being  treated  in  l>cd  by  {lernianeut  traction  until  the  activity  of  the 
symptoms  has  sul)sido<l. 
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Continiioii  suppuration,  inducing  exhaustion  of  the  patient,  may  re- 
quire the  surgeon  to  excise  the  diseased  bone  and  the  infected  sur- 
roundings. This  may  effect  a  cure  more  promptly  than  persistence  in 
non-(){)erative  treatment.  In  some  cases  the  patient  finally  dies,  despite 
the  most  scientific  treatment,  from  the  depressing  effect  of  the  dis- 
ease or  from  other  tubercular  conditions  associated  with  the  hip  joint 
affection.  The  tubercular  osteomyelitis  may  be  so  extensive  that  am- 
putation of  the  extremity  at  the  hip  joint  will  be  required  to  save  life. 
In  all  cases  except  those  of  a  mild  grade  which  have  been  at  once  sub- 
jected to  most  careful  treatment  ankylosis  of  the  hip  is  to  be  expected 
and  is  the  usual  result  in  cured  cases.  The  effort  of  the  surgeon  is  to 
be  directed  to  obtaining  a  rapid  cessation  of  the  tubercular  involve- 
ment of  the  joint  structures  and  ankylosis  in  the  most  advantageous 
})osition.  Every  effort  should  be  made  to  have  the  limbs  parallel  after 
the  subsidence  of  the  disease.  Ankylosis  may  then  not  interfere  very 
much  with  the  patient's  gait  because  an  unusual  mobility  occurs  as  a 
compensation  at  the  pubes  and  the  sacro-iliac  joint.  If  the  hip  be- 
come ankylosed  in  an  inconvenient  position,  no  attempt  should  be  made 
to  correct  this  by  osteotomy  or  osteoclasis  until  the  last  symptoms  of 
disease  have  long  disapi)eared. 

It  is  possible  that  excision  of  the  joint  does  not  give  quite  as  good 
a  final  result  as  the  non-operative  treatment.  The  latter,  however, 
requires  several  years  for  its  successful  employment,  even  in  cases  of 
moderate  severity.  Such  treatment  cannot  be  obtained  by  the  lower 
and  middle  classes.  An  attempt  to  enforce  this  line  of  treatment 
among  such  patients  frequently  results  in  their  being  subjected  to  con- 
stant recurrence  of  symptoms,  because  they  are  discharged  from  treat- 
ment before  cure  has  taken  place.  It  is  probably  better  therefore  in 
such  cases  to  hasten  the  removal  of  the  diseased  bone  by  excision  as  soon 
as  it  becomes  evident  that  a  considerable  degree  of  caries  has  occurred. 
In  {xiticnts  whose  means  are  sufficient  to  insure  for  them  satisfactory 
treatment  througli  several  years,  excision  may  in  many  cases  be  dis- 
pensed with  and  non-o{)erative  treatment  insisted  upon. 

Ankylosis  in  inconvenient  positions  after  the  disease  has  subsided 
may  be  treated  by  osteotomy  of  the  neck  of  the  femur  by  means  of  an 
Adams  saw  or  an  osteotome.  After  the  bone  has  been  divided  the 
muscles  and  fascia  are  cut  and  the  limb  put  in  a  position  parallel  to 
that  of  the  normal  side  when  the  patient  lies  upon  his  back.  The  di- 
vided bone  may  then  be  treated  as  a  fracture  or  attempts  at  establish- 
ing a  false  joint  may  be  made.  Success  in  obtaining  a  useful  false 
joint  is  rarely  if  ever  attained.  Union  in  the  corrected  |)Osition  is  the 
usual  result  of  the  endeavor.  Excision  of  the  femoral  luuid  will  some- 
times Ik*  better  than  osteotomy.  When  pathological  dislocation  has 
occurred  it  is  useless  to  attempt  to  replace  tlu*  displaced  head  in  the 
acetiibulum.  Cases  of  coxitis  which  have  been  treated  \\4th  the  great- 
est care  and  tln>roui):hness  nearlv  always  show  evidences  of  the  disease 
in  atrophy  and  shortening  of  the  limb.  Except  in  the  mildest  cases, 
stiffness  and  some  deformity  arc  usual.     It  is  satisfacton-  to  remember 
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that  cases  that  seem  almost  hopeless  do  at  times  recover  finally,  though 
with  deformity  and  a  greatly  shortened  limb. 

TUBEB0UL08I8  OF  OTHER   JOINTS. 

The  knee,  ankle,  shoulder,  elbow  and  wrist  may  be  the  seat  of  tuber- 
cular disease.  They  demand  treatment  similar  to  that  adopted  in 
cases  of  tubercular  coxitis.  In  the  knee,  splints  may  be  employed 
similar  in  their  characteristics  to  those  used  for  the  hip,  since  the  im- 
portant element  is  to  avoid  motion  and  pressure  during  walking.  The 
problem  is  less  complicated  when  the  affected  joint  is  one  of  those  of 
the  upper  extremities. 

ANKYLOSIS. 

Deflnition. — ^The  term  ankylosis  is  employed  to  indicate  that  the 
mobility  of  a  joint,  which  is  free  from  active  disease,  is  restricted  or 
abolished.  The  term  is  not  applied  to  immobility  the  result  of  pain, 
or  of  swelling  due  to  the  exudate  of  acute  inflammation.  When  mo- 
tion is  impossible,  ankylosis  is  said  to  be  complete.  When  the  joint 
retains  some  mobility  the  ankylosis  is  called  incomplete.  By  false 
ankylosis  is  meant  that  the  joint  motions  are  impaired  by  adhesions  of 
fibrous  tissue  either  within  or  outside  of  the  capsule.  The  ankylosis 
is  said  to  be  true  when  the  bones  are  united  by  osseous  tissue.  The 
latter  condition  is  often  called  synostosis.  It  has  been  suggested  that 
the  term  true  ankylosis  should  be  employed  when  firm  union  of  the 
articular  surfaces  exists,  whether  the  bond  of  union  be  bony  orfibn)us. 

PatholO£fy. — Bony  ankylosis  cannot  occur  unless  the  articular  car- 
tilages have  disappeared  over  the  whole  or  a  portion  of  the  end  of  tlie 
bones,  so  as  to  j)ermit  the  cancellated  tissue  to  unite  across  the  inter- 
space. This  removal  of  cartilage  may  be  the  result  of  disease ;  or  of 
the  surgeon's  operative  attack  upon  the  joint,  as  in  arthrectoniy  and 
excision.  Usually  the  joint  cavity  is  totally  obliterated  before  bony 
union  occurs.  The  osseous  band  is  within  the  ligamentous  capsule. 
There  may,  however,  be  in  addition  calcification  of  the  soft  tissues  out- 
side of  the  capsule.  True  ossification  of  these  structures  seldom  occurs. 
Fibrous  ankylosis  may  cause  complete  loss  of  motion.  It  is  due  to 
organization  of  inflammatory  exudate  within  or  outside  of  the  capsule. 
It  occurs  aft;er  conditions  which  do  not  destroy  the  cartilages  as  well  as 
in  those  which  do.  (Juite  often  the  restriction  of  motion  results  from 
fibrous  adhesions  and  cicatricial  contraction  outside  of  the  capsule. 
Bony  ankylosis  is  practically  always  intra-artieular.  Interference  with 
articular  mobility  from  muscular  spasm  and  from  cicatricial  contraction, 
as  from  burns  and  hysteria,  should  not  be  termed  ankylosis  ;  nor  is  the 
term  applicable  with  pmpriety  to  the  changes  that  take  place  in  joints 
the  result  of  muscular  contractions  following  nerve  injuries.  Con- 
tinued disuse  of  a  joint  such  as  occurs  when  patients  weiir  splints  for 
the  treatment  of  fractures  does  not  produce  ankylosis.  The  muscular 
stiffness  resulting  from  such  disuse  soon  disappears  because  there  is  no 
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inflammation  of  the  joint  structures.  The  permanent  impairment  of 
motion  which  not  infrequently  occurs  after  fractures  involving  joints 
is  usually  due  to  imperfect  reduction  of  the  fracture.  Therefore  a 
permanent  change  is  produced  in  the  surfaces  of  the  bones  of  the 
joint.  Ankylosis  after  fracture,  when  not  due  to  this  cause,  is  the  re- 
sult of  a  secondary  synovitis  and  not  to  disuse  duriug  the  wearing  of 
Q  splint.  Tubercular  arthritis  and  rheumatoid  arthritis  are  probably 
the  most  common  canses  of  ankylosis. 

The  differential  diagnosis  between  bony  and  firm  fibrous  ankylosis 
is  often  difficult,  except  under  general  anesthesia.  If  the  slightest 
motion  is  possible  the  case  is  not  one  of  bony  union.  Fibrous  anky- 
losis, however,  may  make  the  joint  as  inimobile  as  a  bony  ankylosis. 
The  protective  muscular  spasm  of  inflamed  joints  may  be  distinguished 
from  ankylosis  by  the  immediate  mobility  obtained  under  general  an- 
lesthesia. 

Treatment. — Restoration  of  motion  should  be  attempted  as  early  as 
possible,  but  not  while  symptoms  of  active  inflammation  are  present. 
The  passive  motions  and  manipulations  which   constitute  the  main 
treatment  in  fibrous  ankylosis  may  be 
Fio.  282.  undertaken  notwithstanding  the   exis- 

tence of  some  swelling.  JVfanipuIation 
of  the  joint  ^vill  give  some  five  or 
ten  minutes  at  one  time.     The   forc- 


ible ]ia.-*sive  movements,  pain  in  the  early  stages  of  the  tretament  and, 
therefore,  aniesthesiu  may  be  demandctl.  Xitroiis  oxide  may !« use<]  for 
this  jturjMisc  t>r  the  ojwration  may  be  done  under  what  haf  been  ealle<l  the 
])riniary  aniesthesia  of  ether.  The  bones  should  l>e  firmly  held  and  the 
joint  foriH'd  to  m<ivc  in  its  normal  directions.  These  manipulations 
should  be  made  with  a  moderate  degree  of  force  until  the  ojwrator,  feel- 
ing the  intra-  and  extra-articular  adhesions  breaking,  obtains  a  certain 
degree  of  mobility.  The  manipulations  should  not  be  continued  more 
than  should  l>e  repeated  at  frequent  intervals,  but  time  should  be  al- 
lowed for  the  irritation  caused  by  them  to  sul>.*ide.     Massage  of  the  mns- 
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cles  and  less  vigorous  movements  of  the  joint  should  be  made  in  the  in- 
tervals. A  oonsiderable  degree  of  sudden  force  may  sometimes  be  re- 
quired to  snap  the  adhesions  and  reestablish  motion.  Frictions  with 
liniments  and  baking  the  joint  at  a  temperature  of  300°  may  aid  in 
relieving  the  stiffness  of  the  articulation. 

The  improvement  in  the  position  of  the  joint  obtained  by  forcible 
breaking  up  of  the  adhesions  may  be  maintained  by  the  use  of  splints^ 
which  are  often  furnished  with  a  screw  to  enable  the  patient  to  carry 
on  a  moderate  amount  of  passive  motion  during  the  intervals  between 
the  surgeon^s  visits.  Tenotomy  of  contracted  tendons  and  muscles  may 
be  required  as  an  adjunct  to  manipulation.  It  is  sometimes  impossible 
to  maintain  movement  in  an  ankylosed  joint,  but  in  such  cases  it  is 
not  infrequently  possible  to  change  the  angle  to  one  more  convenient 
for  the  patient.  Thus,  the  flexed  knee  may  be  put  in  an  almost 
fully  extended  position  so  that  the  patient's  foot  will  touch  the  ground 
and  enable  him  to  walk  without  the  aid  of  crutches.  On  the  other  hand, 
an  extended  elbow  may  be  converted  into  a  flexed  elbow,  which  even 
without  motion  gives  the  patient  the  use  of  his  hand  for  many  pur- 
poses. Passive  motion  is  unavailing  in  cases  of  bony  ankylosis ;  but 
by  it  the  surgeon  may  be  enabled  to  obtain  mobility  even  in  extensive 
fibrous  ankylosis.  It  is  most  satisfactory  in  partial  ankylosis  due  to 
extra-capsular  adhesions.  Osseous  ankylosis  can  only  be  treated  by 
division  of  the  bony  tissue,  which  unites  the  ends  of  the  bone,  with  an 
osteotome,  chisel  or  saw.  When  there  is  great  deformity  and  it  is  de- 
sirable to  change  the  joint  from  a  state  of  flexion  to  that  of  extension, 
it  may  be  necessary  to  remove  a  wedge  shape  piece  of  bone  at  the 
joint  or  above  it.  In  strong  fibrous  ankylosis  separation  of  the  bones 
with  a  knife  or  osteotome  may  occasionally  be  the  only  method  of  es- 
tablishing motion  or  improving  the  position.  After  excision  or  osteot- 
omy of  a  joint  some  form  of  brace  may  be  necessary  to  prevent  dis- 
placement due  to  muscular  traction  or  the  superincumbent  weight  of 
the  body.  Attempts  to  establish  a  permanent  false  joint  or  ununited 
fracture  after  excision  of  joints  have  not  been  verj'  successful. 

LOOSE  BODIES    IN   JOINTS. 

PatholO£fy. — Small  bodies,  sometimes  called  loose  or  floating  car- 
tilages, are  not  infrequently  found  in  the  knee,  elbow  and  other  joints. 
There  may  be  a  single  one  or  a  great  number.  Sometimes  they  are 
attached  to  the  neighboring  structures  by  a  pedicle,  at  otlier  times 
they  lie  loose  in  the  joint.  They  have  various  mode?  of  origin  and  are 
usually  fibrous,  fatty  or  cartilaginous.  They  may,  however,  become 
bony.  Condensed  fibrous  exudate,  organized  blood  clots,  detached 
bony  outgrowths,  pieces  of  articular  cartilage,  hypertrophied  portions 
of  synovial  membrane,  cartilaginous  growths  from  the  synovial  mem- 
brane or  articular  cartilages  and  foreign  bodies  covered  with  inflam- 
matory exudate  may  be  the  origin  of  loose  bodies  in  joint  cavities. 
BuUete  and  needles  and  other  foreign  bodies  free  from  incrustation  or 
fibrous  covering  are  sometimes  found  in  joints. 
88 
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Pediculated  bodies  of  auy  origin  may  by  the  movements  of  a  joint 
finally  become  detached  and  float  freely.     Chronic  joint  disease,  such  as 
rheumatoid  arthritis  and  the  hj-perplastic  form  of  chronic  synovitis,  are 
particularly  liable  to  give  rise  to  these 
Fio,  284.  loose  bodies.     They  vary  from  the  size 

of  a  small  melon  seed  to  that  of  a  lai^ 
chestnut.  The  variety  in  shape  is  un- 
limited. 

Symptoiiis. — They  may  give  rise  to 
DO  special  symptom  and  attract  little 
attention.  They,  however,  cause  pain 
and  impede  motion  when  they  become 
caught  between  the  articulating  sur- 
faces. Usually  the  loose  body,  after 
becoming  caught  for  a  moment  be- 
'  tween  the  suifaces  of  the  bones,  slips 
out  again.  When  the  joint  surfaces 
are  thus  forced  apart,  the  ligaments 
are  stretched,  the  articular  cartilages  contused  or  lacerated  and 
the  joint  locked  immovably.  Great  pain  results.  "When  the 
body  slips  from  between  the  two  bones,  the  pain  and  nausea  sud- 
denly disappear  and  no  special  symptoms  remdn,  except  perhaps 
a  slight  degree  of  synovitis.  Synovitis,  however,  does  not  occur  as 
a  rule  if  the  joint  is  not  previously  diseased  or  the  entanglement 
of  the  loose  cartilage  of  frequent  occurrence.  Occasionally  the  joint 
hccomea  locked  without  the  production  of  much  psin.  The  limita- 
tion of  mobility  and  the  pain  occur  perhai>s  more  and  more  fre- 
quently until  the  patient  seeks  surgical  relief.  Sometimes  the  body 
can  bo  seen  and  t'clt  through  the  skin,  when  it  occupies  or  takes 
a  jKfflition  in  the  joint  which  is  suijerficial.  The  mobility  of  the  body 
often  makes  it  difficult  to  fiud  :  but  usually  the  ]>atient  has  learned  by 
repeated  experiences  the  jtarticular  motion  or  ]K>8ition  of  the  affected 
articulation,  which  will  cause  the  cartilage  to  make  its  appearance  so 
that  the  surgeon  can  see  and  feel  it  through  the  skin.  The  position 
in  which  the  locking  of  the  joint  t^ikes  place  is  not  always  the  same. 
This  Avill  at  times  aid  in  making  the  diagnosis  of  the  condition  under 
discussion  from  a  dislocation  of,  for  example,  a  semi-lunar  cartilage  of 
the  knee. 

Treatment. — The  [Mitient  will  often  be  able  to  unlock  the  joint, 
thereby  restoring  motion  and  relieving  pain.  The  inconvenience  pro- 
duced by  tile  unexjiected  interference  with  motion  and  the  concomitant 
jiain  will  finally  in  many  cases  lead  him  to  seek  treatment.  A  brace 
or  pad  may  be  adjusted  which  will  prevent  the  body  from  slipping  be- 
tween the  lx)nes  or  cause  its  retention  in  an  unimjtortant  part  of  the 
synovial  siic.  These  appliances  may  also  be  of  service  by  restricting 
the  [Kirticular  movements  which  tend  to  displace  the  loose  body  in 
such  a  way  as  to  cause  symptoms.  The  radical  treatment,  however, 
is  to  oj»en  the  joint  and  extract  the  floating  portion  of  fibrous  tissue, 
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cartilage  or  bone.  The  operation  is  most  satisfactorily  done  when  the 
loose  body  is  fixed  by  the  fingers  or  by  transfixion  with  an  aseptic 
needle  before  the  incision  is  made.  If  this  is  not  done,  it  is  liable  to 
slip  into  a  distant  portion  of  the  joint  and  escaj)e  detection  by  the  sur- 
geon's exploring  finger  after  the  joint  has  been  opened.  If  numerous 
loose  bodies  are  present  they  should  l>e  removed  at  the  time  the  joint 
is  opened  to  extract  a  single  offending  one. 


CHAPTER    XIX. 

INJURIES  OF  JOINTS,   CARTILAGES  AND  LIG 

AMENTS. 

WOUNDS  OF  JOINTS. 

PatholO£fy. — The  usual  injuries  of  joints  may  be  divided  into  con- 
tusions, sprains  and  penetrating  wounds.  A  sprain  raay  be  looked 
upon  as  a  laceration  of  the  ligamentous  and  other  soft  structures  of 
the  joint.  Penetrating  wounds  may  be  lacerations,  punctures  or  in- 
cisions. These  injuries  are  followed  by  synovitis  or  arthritis,  and 
demand  treatment  in  accordance  with  the  degree  and  character  of  the 
synovitis  or  arthritis  so  produced.  Penetrating  wounds,  whether 
produced  by  gunshot  or  other  external  injuries,  become  serious  because 
of  the  probability  of  septic  contamination.  Subcutaneous  wounds  of 
joints,  such  as  are  made  in  dislocations  and  fractures  involving  joints, 
are  usually  of  comparatively  little  importance,  if  the  presence  of  putre- 
factive or  pyogenic  germs  does  not  complicate  the  wound.  The  fact 
that  a  joint  has  been  opened  by  a  wound  in  its  vicinity  may  be  made 
known  by  the  escape  of  synovial  fluid  or  the  exhibition  of  synovial 
membrane  or  cartilage.  It  must  be  borne  in  mind  that  some  joints 
have  bursse  near  them  which  furnish,  when  opened,  a  glairy  fluid  sim- 
ilar in  appearance  to  synovial  fluid.  The  bursse  in  front  of  the 
patella  is  a  conspicuous  example. 

Treatment.— Septic  wounds  of  joints  are  very  serious  injuries,  be- 
cause the  synovial  membrane  absorbs  the  toxines  of  septic  inflamma- 
tion quickly  and  furnishes  an  albuminous  fluid  in  which  bacteria  grow 
with  rapidity.  Hence  aseptic  or  antiseptic  irrigation  and  free  drainage 
is  essential  in  penetrating  wounds  of  joints.  The  first  symptom  of  ac- 
tive inflammation  after  a  penetrating  wound  of  a  joint  demands  that  the 
articulation  be  freely  0{)ened  and  its  recessas  thoroughly  cleansed  with 
a  sterile  salt  or  a  weak  antiseptic  solution.  A  solution  of  corrosive 
sublimate  (1-5000)  is  a  proj^er  irrigating  wash  if  the  surgeon  believes 
that  a  sterile  salt  solution  is  not  sufficient  for  cleansing  purposes.  If 
the  wound  is  probably  septic  at  the  beginning,  free  incision  of  the 
joint,  irrigation  and  the  insertion  of  drainage  tubes  should  not  be  de- 
layed until  rise  in  tempeirature  and  pain  make  the  infected  character 
of  the  wound  apparent.  In  preantiseptic  days  i^enetrating  wounds  of 
large  joints  were  accompanied  by  great  fatality.  Amputation  was 
often  the  only  safety  of  the  patient  after  the  rei^eipt  of  such  a  wound. 
At  the  present  time  aseptic  o})eratioas  are  constantly  done  with  im- 
punity on  the  largest  joints ;  and  joints  the  seat  of  septic  inflammation 
after  injury  are  successfully  managed,  if  the  surgeon  i)romptly  opens, 
irrigates  and  drains  the  synovial  sac. 
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SPRAINS. 

Pathology. — A  sprain  or  distortion  is  an  injury  of  a  joint,  due  to 
carrying  its  movements  beyond  physiological  limits  or  to  attempted 
motion  in  an  impossible  direction,  but  not  to  a  sufficient  extent  to 
cause  dislocation.  In  a  dislocation  there  is  a  traumatic  displacement 
of  the  articular  end  of  a  bone.  A  sprain  is  produced  by  an  indirect 
violence  similar  to  that  which  is  the  usual  cause  of  dislocations.  The 
lesions  may  occasionally  be  caused  by  excessive  muscular  violence, 
but  traumatism  is  the  usual  cause. 

As  the  lesion  is  due  to  attempted  motion  in  a  direction  impossible  for 
the  joint  affected  or  to  an  attempt  to  produce  motion  beyond  the  physi- 
ological limit,  the  hinge  joints  are  more  likely  to  be  the  seat  of  sprains 
than  joints  possessing  a  greater  variety  of  movement.  The  ligaments, 
capsule  and  tissues  surrounding  the  joint  are  stretched  or  lacerated  when 
sprains  occur.  Hemorrhage  into  the  joint  and  the  structures  around 
it,  inflanmiatory  reaction  with  its  necessary  exudate  and  a  consecu- 
tive synovitis  are  the  other  pathological  conditions  found  in  sprains. 
A  ligament  may  sometimes  be  torn  away  from  its  bony  attachment  and 
at  other  times  may  be  so  strong  that  a  small  piece  of  bone  is  detached 
from  the  surface  of  the  bone  which  constitutes  one  of  the  components 
of  the  joint.  This  condition  is  sometimes  called  a  sprain  fracture.  In 
severe  sprains  the  periosteum  may  be  torn  loose  from  the  bone  for  a 
considerable  distance. 

Symptoms. — Intense  sickening  pain,  accompanied  perhaps  by  vomit- 
ing, and  considerable  shock  or  even  syncope  occur  at  the  time  of  the 
receipt  of  the  injury.  Swelling,  ecchymosis,  pain,  limitation  of  motion 
and  marked  spasm  of  the  muscles  in  the  neighborhood  of  the  joint  are 
usual  symptoms.  An  acute  synovitis,  accompanied  by  distention  of 
the  joint  cavity  and  dull  pain,  supervenes.  The  point  of  greatest 
tenderness  will  be  over  the  line  of  the  joint  and  the  insertion  of  the 
torn  ligaments.  It  may  take  some  time  for  the  black  and  blue  appear- 
ance due  to  the  effusion  of  blood  to  show  upon  the  surface  of  the 
limb.  The  intra-articular  and  periarticular  swelling  dejycnds  upon  the 
amount  of  damage  done  to  the  structures.  If  the  synovial  membrane 
and  capsule  of  the  joint  have  been  ruptured,  the  intra-articular  swell- 
ing will  not  be  great  and  the  pain  will  be  less  than  if  the  joint  cavity 
is  distended  with  inflammatory  exudate,  the  result  of  the  acute  trau- 
matic arthritis,  A  sprained  joint  is  apt  to  assume  the  attitude  char- 
acteristic of  synovitis  of  the  same  joint. 

It  is  frequently  difficult  to  diagnosticate  a  sprain  from  a  fracture 
near  to,  or  involving,  the  joint.  In  such  cases  general  ansesthesia  is 
necessary  to  permit  a  thorough  examination.  In  doubtful  cases  the 
injury  should  be  treated  as  a  fracture,  until  the  decrease  in  swelling 
enables  the  surgeon  to  make  a  more  satisfactory  examination.  The 
use  of  the  X-rays  will  often  clear  up  a  doubtful  diagnosis. 

Treatment. — ^Great  comfort  is  obtained  by  immersing  the  sprained 
joint  in  hot  water,  in  which  it  should  remain  for  twenty  or  thirty  min- 
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utes.  It  is  not  uncommon  to  use  cold  water  for  this  purpose  ;  but  hot 
water  will  probably  be  more  comfortable  to  the  patient  and  is  probably 
more  apt  to  lessen  nmscular  spasm,  w^hich  is  such  a  frequent  accom- 
paniment of  the  injury.  The  limb  should  then  be  elevated  and  band- 
aged with  moderate  firmness  from  the  distal  extremity  upward. 
Massage  applied  before  the  application  of  the  bandage  will  be  found 
very  efficacious,  if  a  skilled  manipulator  can  be  obtained.  The  re- 
laxation of  spasmodically  contracted  muscles,  the  absorption  of 
inflammatory  exudate  and  blood  and  the  relief  of  pain  accomplished 
by  the  use  of  massage  is  sometimes  surprising.  When  it  cannot 
be  used  in  the  early  treatment  it  should  be  employed  in  the  later 
stages.  Its  employment  through  the  entire  period  of  treatment  is 
beneficial.  After  the  use  of  hot  water  and  bandaging,  and  between 
the  times  at  which  massage  is  employed,  the  joint  should  be  kept  at 
rest  and  elevated  in  order  to  lessen  the  activity  of  the  sjTiovitis  which 
is  sure  to  occur.  Immobilization  by  means  of  a  plaster  of  Paris  dress- 
ing or  some  form  of  splint  is  the  usual  method  of  obtaining  freedom 
from  motion.  The  indiscriminate  use  of  such  immobilizing  apparatus 
is  unwise,  for  if  prolonged  it  leads  to  protracted  stiffness  of  the  joint. 
In  the  early  stages  rest  is  important ;  but  later,  as  in  other  forms  of 
synovitis,  frictions  and  massage,  either  with  or  without  the  employ- 
ment of  liniments,  are  more  beneficial.  In  the  more  chronic  cases 
counter-irritation  and  the  wearing  of  a  rubljer  bandage  or  elastic 
stocking  may  be  serviceable.  The  patient  should  not  refrain  from 
using  the  joint  for  too  long  a  period,  since  a  moderate  d^ree  of 
motion  acts  very  much  as  does  massage  by  hastening  absorption  of  in- 
flammatory exudate  and  reestablishing  function. 

DISLOCATIONS. 

Definition. — A  dislocaticm  or  luxation  is  a  violent  displacement  of 
a  lx)ne  from  its  normal  relation  with  another  bone  or  other  bones  at  a 
joint.  The  term  is  sometimes  applied  to  the  displacement  of  a  cartilage 
or  an  intra-articular  fibro-cartilage  from  its  normal  jX)sition.  A  dislo- 
cation is  called  complete  when  the  articular  surfaces  do  not  touch  each 
otlier  at  any  i)oint.  When  portions  of  the  joint  surfaces  are  in  contact 
the  dislocation  is  said  to  be  partial  or  incom})lete.  The  term  sublux- 
ation is  sometimes  employed  to  designate  an  incomplete  dislocation. 
Changes  in  the  mutual  relation  of  bones  at  a  joint  produced  by  dis- 
ease and  abnormalities  of  position  due  to  imperfect  development  in 
the  f<etus  are  sometimes  called  dislocations.  These  so-called  jmtho- 
logical  and  congenital  dislocations  should  not  be  classed  with  the  dis- 
placements of  l)<)nes  due  to  mechanical  or  muscular  violence. 

Pathology. — The  distal  bone  is  the  one  which  is  said  to  be  dislo- 
cated ;  for  example,  a  dislocation  at  the  hip  joint  is  called  a  dislocation 
of  the  femur  ;  at  the  end  of  the  clavicle,  a  dislocation  of  the  scapula ; 
at  the  ankle,  a  dislocation  of  the  tarsus. 

The  dislocation  of  the  bone  may  be  backward,  forward,  upward, 
downward  or  laterally.     The  shape  of  the  articular  surfaces,  the  mus- 
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cular   and  ligamentous  attachments  and  the  direction  in  which  the 
force  is  applied  determine  the  direction  of  the  displacement. 

Complete  dislocations  are  rare  in  hinge  joints,  but  are  common  in 
ball  and  socket  and  arthrodial  articulations.  Complications,  such  as 
great  laceration  of  the  soft  parts,  rupture  of  large  vessels  or  nerve 
trunks,  fracture,  and  lesions  of  internal  organs  may  occur  with  disloca- 
tions. If  a  wound  extends  to  the  scat  of  the  luxation,  the  dislocation 
is  called  open  or  compound.  If  no  such  communication  with  the  air 
exists,  the  injury  is  called  closed  or  simple.  If  the  primarj*  position 
of  the  dislocated  bone  is  altered  by  attempts  at  replacement,  involun- 
tary muscular  action  or  any  other  cause,  a  secondary  dislocation  is 
said  to  be  present ;  for  example,  an  iliac  dislocation  of  the  head  of 
the  femur  may  l)ecome  secondarily  a  sciatic  dislocation.  Displacement 
due  to  disease  of  a  joint  is  sometimes  called  a  secondary  dislocation. 
As  has  been  previously  said  the  use  of  the  term  dislocation  for  these 
pathological  changes  in  position  is  undesirable ;  since  the  symptoms 
and  treatment  are  so  different  from  those  which  pertain  to  the  injuries 
under  consideration. 

In  complete  dislocations  the  ligaments  arc  nearly  always  torn  and 
the  surrounding  tendons  or  muscular  attachments  more  or  less  injured. 
If  the  dislocation  be  one  of  the  typical  forms  pertaining  to  the  partic- 
ular joint,  the  tearing  of  ligaments  \s\\\  probably  be  quite  limited. 
Extensive  laceration  of  the  ligamentous  capsule  permits  irregular  dis- 
locations to  take  place.  The  capsule,  instead  of  being  ruptured,  may 
be  completely  torn  loose  from  one  of  the  bones.  When  the  dislocation 
is  incomplete,  the  ligaments  may  be  simply  stretched ;  and  this  condi- 
tion sometimes  exists  even  in  complete  displacement.  In  dislocations 
due  to  voluntary  muscular  effort  the  ligaments  are  relaxed  and  the 
surrounding  structures  are  not,  as  a  rule,  injureil.  Extravasation  of 
blood  and  inflammatory  changes  secondary  to  the  injury  are  accom- 
paniments of  dislocations.  If,  however,  the  injured  tissues  are  pro- 
tected from  septic  infection,  repair  promptly  occurs  after  tlie  bone  has 
been  restored  to  its  normal  position.  The  functions  of  the  joint  are 
usually  quickly  restored  when  the  articular  surfaces  are  promptly  and 
properly  placed  in  their  normal  relations.  If,  however,  the  displaced 
bone  is  permitted  to  remain  in  its  abnormal  situation,  chang(»s  occur 
in  the  shape  of  the  bony  surfaces  and  the  muscles  and  ligaments  may 
become  welded  together  by  inflamnmtory  changes  so  that  their  function 
is  greatly  impaired.  Sometimes  the  margins  of  the  unused  so(*ket 
atrophy  and  the  depression  becomes  more  shallow  or  is  filled  up  with 
fibrous  material.  A  new  socket  may  be  developed  by  the  pressure  of 
the  head  of  the  dislocate<l  bone  in  an  abnormal  situation.  The  new 
socket  18  a  poor  imitation  of  the  original  one  and  the  movements  of 
the  joint  are  usually  much  restricte<l.  At  times  the  changes  in  the 
unused  bony  surfaces  are  very  slight,  even  after  the  lapse  of  many 
years.  A  sort  of  caj)sule  with  an  attempt  at  the  formation  of  a  syn- 
ovial membrane  between  the  two  opposing  surfaces  of  the  bone  may 
sometimes  be  developed.     The  h(»ad  of  the  bone  itself  is  liable  to 


520       INJURIES  OF  JOINTS,  CARTILAGES  AND  LIGAMENTS. 

atrophic  changes  and  flattening.  Stiffness  of  the  joint  may  oocur  as  a 
result  of  the  abnormal  position  of  the  bone  or  may  be  due  to  inflam- 
matory adhesions  uniting  the  disan*anged  muscles  and  fascias.  These 
inflanrniator}*^  adhesions  are  one  of  the  sources  of  danger  when  at- 
tempts are  made  to  reduce  bones  that  have  long  been  dislocated ;  for 
they  may  be  the  means  of  causing  rupture  of  blood  vessels  and  nerve 
trunks,  which  have  been  bound  down  in  unnatural  positions. 

Oanses. — ^The  predisposing  causes  of  dislocation  are  relaxation  of 
ligaments,  weakened  muscles,  old  lacerations  of  the  ligaments,  imper- 
fections in  the  articular  surfaces  from  injury  or  disease,  and  such  ana- 
tomical peculiarities  of  the  joint  as  allow  separation  of  the  bones  to 
readily  occur.  Those  joints  which  }K)ssess  the  greatest  freedom  of 
motion  and  are  most  exjwsed  to  injury  are  most  likely  to  be  the  seat 
of  dislocation.  For  these  reasons  the  humerus  is  more«commonly  dis- 
located than  any  other  bone.  Certain  positions  of  the  bones  in  relation 
to  each  other  at  the  time  of  the  receipt  of  traumatism  may  predispose 
to  a  dislocation  ;  for  example,  the  lower  jaw  is  more  apt  to  be  put  out 
of  place  by  a  blow  ujwn  the  chin  when  the  mouth  is  open  than  when 
it  is  closed.  External  blows  and  muscular  contraction  are  the  excit- 
ing causes  of  dislocation.  The  external  violence  may  be  exerted  upon 
the  distal  bone  directly  or  indirectly.  Indirect  violence  acting  through 
the  bone  as  a  lever  is  the  more  common  method  of  producing  a  dis- 
location. Occasionally  the  vulnerating  force  may  be  directly  ap- 
plied as  in  a  fall  upon  the  outside  of  the  shoulder  which  may  drive 
the  head  of  the  humerus  into  the  axilla.  Rotary  force  applied  indi- 
rectly is  not  infrequently  responsible  for  throwing  the  head  of  a  long 
bone  out  of  its  socket.  The  action  of  the  muscles  in  the  causation  of 
luxations  from  external  violence  is  probably  considerable.  They  may 
act  as  a  fulcrum  by  holding  one  portion  of  the  bone  steady  while  the 
force  exerts  its  influence  as  upon  a  lever.  Muscular  action  alone  may 
cause  sudden  dislocation.  This  method  of  production  only  occurs 
during  convulsive  seizures  such  as  epilepsy.  Some  persons  have  the 
ability  to  cause  luxations  by  voluntary  muscular  effort.  In  such 
pei*sons  the  ligaments  are  relaxed.  The  gradual  displacement  of  bones 
at  a  joint  occurring  in  arthritis  is  another  instance  of  muscular  dis- 
placement.    These  displacements  are  not  true  dislocations. 

Symptoms. — The  chief  symptoms  of  dislocation  are  deformity,  re- 
striction of  motion,  pain,  absence  of  crepitus  such  as  is  found  in  frac- 
tures, the  al)seuce  of  any  tendency  to  reproduction  of  the  displacement 
after  reduction  of  the  di.slooation,  and  the  evident  abnormal  position 
of  the  dislocated  bone  shown  by  the  fluoroscope  or  skiagraphy.  The 
differential  diagno^sis  between  a  dislocation  and  a  fracture  near  a  joint 
is  often  very  difficult.  The  result  of  the  mistake  in  diagnosis  may  be 
so  serious  that  general  ame.stliesia  should  be  insisted  upon  in  doubtful 
cases. 

The  deformity  which  occurs  from  mere  swelling  is  of  little  service 
from  a  diagnostic  point  of  view,  but  the  absence  of  a  known  bony 
prominence  or  the  appearance  of  such  a  prominence  in  a  new  position 
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is  very  characteristic.  In  the  same  manner  the  unusual  presence,  or 
the  disappearance,  of  a  normal  depression  upon  the  surface  of  the  limb 
is  of  great  diagnostic  value.  In  most  dislocations  there  is  shortening 
of  the  limb,  and  alteration  in  the  long  axis  of  the  bone  is  frequently 
very  perceptible.  Certain  attitudes  or  deformities  are  to  be  expected 
in  dislocations  of  many  of  the  joints,  because  their  anatomical  con- 
struction makes  dislocation  in  certain  directions  the  common  form  of 
luxation.  The  inflammatory  swelling  is  often  not  great  enough  to  mask 
the  bony  deformity  ;  if  it  is,  firm  pressure  with  the  hand  or  a  rubber 
bandage  may  so  displace  the  inflammatory  fluids  in  the  subcutaneous 
tissue  that  the  bony  outlines  become  evident.  An  aseptic  exploring 
needle  may  be  thrust  through  the  soft  parts  in  order  to  demonstrate 
the  situation  of  a  bony  prominence.  The  restriction  of  motion  is  not 
necessarily  absolute.  The  slight  range  of  motion  permitted  is  arrested 
by  an  elastic  check.  There  is  also  an  appearance  and  sensation  of 
rigidity.  This  is  quite  different  from  the  helpless  relaxation  observed 
in  fractures.  Comparison  should  be  made  between  the  injured  and 
uninjured  sides  in  determining  alterations  in  configuration  or  motion. 
Crepitus  such  as  is  found  in  fractures  does  not  occur  in  dislocation 
unless  it  be  complicated  by  fracture  ;  but,  on  the  other  hand,  fracture 
crepitus  is  not  always  obtainable  in  fractures.  A  symptom  resembling 
fracture  crepitus  is  sometimes  produced  by  the  dislocated  bone  being 
rubbed  over  fibrous  or  muscular  tissues  or  by  the  occurrence  of  an  in- 
flammatory exudate  upon  the  surface  of  the  synovial  membrane  or  car- 
tilages. The  latter  form  of  false  crepitus  does  not  occur  until  a  day 
or  two  has  elapsed  and  inflammation  has  developed.  The  crepitus, 
elicited  from  rubbing  the  head  of  the  bone  against  the  soft  parts  or  the 
edge  of  the  other  bone,  is  a  more  obscure  grating  than  that  ordinarily 
obtained  in  fractures.  If  a  fracture  is  sufficiently  old  to  have  the 
sharpness  of  its  spicules  diminished  by  inflammatorj'  exudate  or  if  the 
fracture  is  situated  very  deeply,  the  crepitus  obtained  may  resemble 
the  crepitus  of  a  luxation.  Dislocations  accompanied  by  a  chipping 
off  of  the  edge  of  one  bone  may  have  as  symptoms  both  forms  of  crep- 
itus. The  pain  of  dislocation  is  apt  to  be  of  a  dull  throbbing  char- 
acter more  unbearable  than  that  ordinarily  accompanying  fractures. 
The  pain  of  fractures  subjected  to  motion  is,  however,  very  great. 
The  pressure  of  the  rigid  luxated  bone  upon  nerve  trunks  may  cause 
numbness,  tingling  or  paralysis.  The  manner  in  which  the  tensely 
stretched  muscles  hold  the  bone  in  its  abnormal  position  accounts  for 
the  continuous  pain.  The  facts  that  the  dislocated  bone  remains  in 
position  after  it  has  been  returned  to  its  normal  site  and  that  it  is 
usually  replaced  with  an  audible  snap  are  of  great  diagnostic  impor- 
tance. Dislocation  accompanied  by  great  laceration  of  ligaments  may 
be  readily  reproduced  and  some  fractures  remain  in  position  after  co- 
aptation of  the  fragments ;  but  under  most  circumstances  a  fracture 
requires  supiK)rt  to  keep  the  fragments  in  their  proper  relation  to  each 
other,  and  the  bones  of  a  luxated  joint  after  being  readjusted  retain 
their  normal  relations.     The  snap  with  which  a  dislocated  bone  is 
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jerked  into  its  socket  by  the  muscles,  when  it  is  unlocked  from  the 
abnormal  situation  in  which  it  is  held,  is  different  from  anything  pro- 
duced during  the  setting  of  a  fracture. 

Prognosis. — An  uncomplicated  dislocation  promptly  reduced  is  fol- 
lowed as  a  rule  by  early  recovery  of  the  functions  of  the  joint.  There 
may,  however,  remain  a  tendency  for  a  similar  accident  to  occur  from 
the  application  of  less  fovoe  than  that  which  produced  the  original 
luxation.  Some  pain  and  stiffness  may  remain  for  a  considerable 
length  of  time  in  rheumatic  subjects  or  if  the  joint  has  been  immo- 
bilized too  long  during  the  treatment.  Some  weakness  of  the  limb, 
atrophy  of  the  muscles  and  attacks  of  pain  during  damp  weather  are 
occasional  sequels. 

Repeated  dislociition  of  the  joint  usually  means  that  there  is  some 
permanent  relaxation  of  ligamentous  or  muscular  structures.  An 
operation  to  shorten  the  capsular  ligament  or  repair  muscular  damage 
may  be  justifiable  in  such  conditions.  Open  dislocations  if  rendered 
and  kept  aseptic  are  scarcely  more  serious  than  closed  ones.  Disloca- 
tions which  have  not  beeii  promptly  reduced  are  lesions  of  gravity. 
The  structures  surrounding  the  joints  become  the  seat  of  inflammatory 
processes ;  tliese  may  cause  adhesions  and  prevent  the  full  restoration 
of  function,  even  after  the  luxation  is  finally  reduced.  The  reduction, 
moreover,  becomes  increasingly  difficult  with  the  lapse  of  time.  At- 
tenipts  to  put  the  bone  into  place  in  old  dislocations  are  not  infre- 
quently followed  by  laceration  of  the  great  blood  vessels,  fracture  or 
serious  damage  to  the  soft  parts.  Hinge  joints  become  "old"  at  an 
earlier  period  than  ball  and  socket  joiilts.  If  pressure  is  made  upon 
important  nerve  trunks,  such  as  the  brachial  plexus  or  sciatic  nerve, 
l)y  the  displaced  lK)ne,  the  trophic  changes  in  the  peripheral  parts  due 
to  neuritis  may  render  the  liml)  almost  useless.  It  may  ocour  that  a 
considerable  amount  of  motion  and  utility  may  be  attained  by  dislo- 
ciited  joints  that  have  been  permitted  to  remain  unreduced.  This 
occurrence,  however,  is  not  sufficiently  frecjuent  to  justify  inactivity  on 
the  part  of  the  surgeon. 

Treatment. — The  replacement  of  the  dislocated  Ixme  in  its  normal 
position  is  called  reduction.  In  partial  luxations  and  sometimes  in 
c^)mplete  ones,  spontaneous  reduction  may  take  place.  This  oct*urs  by 
nmscular  contraction  aided  by  such  movements,  during  sleep  or  falls, 
as  puts  the  bone  in  a  position  to  be  readily  drawn  into  the  s<K?ket, 
Spontaneous  reduction  occasionally  occurs  atier  unsuccessful  efforts  of 
the  surgeon  to  reduce  the  dislocjition.  These  attempts  have  probably 
broken  up  adhesions.  The  treatment  of  recent  dislocations  C(msists  in 
replacing  the  bone  at  the  earliest  j>ossible  opportunity.  Delay  in  re- 
duction adds  greatly  to  its  difficulty.  Most  dislocations  could  lx» 
reduced  with  ease  under  proper  manipulation,  if  subjected  to  treatment 
before  inflammation,  spasmodic  contraction  of  the  muscles  and  change^ 
in  the  surroundings  of  the  joint  have  occurred.  The  indications  for 
trwitment  may  i>e  sunimari/e<l  thus  :  Ke<luce  the  disphicement,  secure 
repair  of  the  torn  parts  without  excessive  inflammatory  rejiction  and 
restore  function. 
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Reduction  is  accomplished  by  manipulation  aided  by  such  measures 
as  will  relax  muscular  contraction,  which  in  recent  dislocations  is  largely 
due  to  pain.  General  anesthesia  is  therefore  an  imix)rtant  part  of  the 
treatment.  If  pain  is  abolished  by  anesthesia  and  the  muscles  relaxed, 
a  moderate  degree  of  force  applied  in  the  proper  way  will  enable  the 
surgeon  to  replace  the  dislocated  bone.  Even  without  the  aid  of  anes- 
thesia the  surgeon  may,  in  the  early  stages  of  dislocation,  reduce  the 
displacement  by  surprising,  as  it  were,  the  nmscles.  This  is  to  be 
done  by  suddenly  employing  the  proper  manipulation,  while  the  patient's 
attention  is  diverted  by  an  abrupt  question  so  that  he  will  not  think 
about  the  prospective  pain  and  put  the  muscles  on  guard.  The 
primary  stage  of  etherization  will  often  be  suificient  to  secure  the 
requisite  relaxation  of  the  muscular  system.  At  other  times  profound 
anesthesia  will  be  required.  The  ordinary  power  of  the  surgeon  aided 
by  that  of  an  assistant  is  all  that  should  be  employed.  Compound 
pulleys  and  other  mechanical  devices  are  liable  to  do  liarm. 

The  manipulations  employed  in  the  reduction  of  a  dislociition  con- 
sist of  extension  and  counter-extension,  better  termed  traction  and 
counter-traction,  combined  with  such  motions  of  the  displaced  bone 
as  will  unlock  it,  as  it  were,  from  its  abnormal  situation  and  bring 
its  articular  extremity  in  such  relation  with  the  ruptured  capsule 
that  the  attached  muscles  may  by  their  tension  pull  it  into  place. 
The  bone  should  return  to  its  proj)er  position  along  the  same  route 
by  which  it  made  its  exit.  While  it  is  iK)ssible  that  unskilled  pull- 
ing and  manipulation  may  in  some  joints  put  the  bone  in  position 
to  be  drawn  into  place  by  muscular  action,  it  is  clear  that  scientific 
movements  made  with  a  knowledge  of  anatomical  requirements  are 
safer  and  much  more  likely  to  be  successful.  The  manipulations 
should  be  applied  systematically  and  the  pn>ximal  bone  should  be 
rendered  immovable  during  the  time  that  motion  in  various  direc- 
tions is  given  to  the  distill  bone.  The  first  object  is  to  overcome  the 
obstructive  muscular  tension,  which  holds  the  bone  in  the  abnormal 
position  and  which  is  the  cause  of  the  usual  shortening  in  dislocations. 
Then  the  end  of  the  bone  is  to  be  dislodged  and  brought  opposite  the 
rent  in  the  capsule.  External  pressure  or  the  assistance  of  the  ap- 
propriate muscles  is  then  invoked  to  draw  the  bone  against  the  ar- 
ticular surface  of  the  proximal  bone.  The  muscles  and  ligaments  are 
utilized  as  points  of  support  or  as  fulcrums  during  these  manipulations, 
so  that  the  articular  end  may  be  compelled  to  move  in  certain  direc- 
tions by  the  application  of  force  to  the  distal  extremity  of  the  bone. 
Special  movements  may  be  required  to  cause  the  ojKining  in  the  aipsule 
or  the  space  between  two  tendons  to  gap  sufficiently  to  permit  the  head 
of  the  bone  to  slip  through  it.  Sometimes  a  flap  of  ligament  may  be- 
come entangled  between  the  two  l)ones  and  necessitate  an  incision  to 
permit  the  proper  reduction.  Muscles,  tendons  or  large  nerve  trunks 
may  become  wrapped  round  the  end  of  the  bone  and  interiei-e  with 
proper  restoration  of  the  parts.  Tims,  in  certain  dislocations  of  the 
hip  the  great  sciatic  nerve  may,  by  injudicious  manipulation  of  the 
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surgeon  or  the  character  of  the  ori^nal  dislocation,  be  displaced  ao  as 
to  pass  across  the  front  of  the  neck  of  the  femur  like  a  strap.  To 
apply  the  traction  and  counter-traction  which  is  sometimes  required 
to  overcome  the  muscular  spasm,  a  towel  or  broad  band  may  be  at- 
tached to  the  extremity  of  the  limb  by  a  clove  hitch  knot.  This  will 
give  the  6ui^;eon  or  his  assistant  a  better  opportunity  to  make  traction 
and  will  prevent  abrasion  of  the  skin  of  tbe  limb.  If  bandages  or 
cloths  so  used  are  moistened,  they  have  less  tendency  to  slip.  In  addi- 
tion to  traction,  or  extension,  movements  of  flexion  and  extension, 
rotation,  abduction,  adduction  and  a  rocking  motion  are  used  to  dis- 
entangle tbe  bone  from  its  abnormal  site  and  carry  it  back  into  its  nor- 
mal relation  with  the  other  bone. 


The  traction  and  counter-traction  must  be  applied  steadily  and  not 
in  a  jerking  manner.  If  the  strength  of  a  man  is  not  sufficient  to 
overcome  the  obstacles  to  reduction,  it  is  better  to  open  the  Joint  by 
the  operation  called  arthrotomy  than  to  blindly  use  mechanical  devices 
to  increase  the  amount  of  force  applied. 

The  rules  for  the  application  of  manipulative  force  in  reducing 
luxations  may  be  summarized  somewhat  as  follows; 

First,  The  power  must  be  exerted  in  a  proper  direction.  Secondly, 
It  moiit  be  a])plied  continuously  and  not  in  a  spasmodic  or  violent  man- 
ner. Thirdly,  The  distal  bone  must  be  rotated,  moved  or  rocked  in 
such  directions  a.s  will  free  its  articular  end  from  entanglement  with 
other  l>ones  or  with  muscles  or  adhesions.  Fourtlily,  When  the  head 
of  the  Irone  has  bwn  brought  to  the  edge  of  the  articulation,  an  adroit 
movement  of,  or  proper  pressure  upon,  the  bone  by  the  hands  of  the 
surgeon  slmuld  give  the  muscles  an  opportunity  to  pull  it  into  the  proper 
position.  At  the  moment  that  this  last  motion  or  pressure  is  exerted,  the 
traction,  or  extending  force,  should  lie  suddenly  relaxed.  The  general 
principle  miiy  he  thus  expressed  :  Carrj'  the  limb  first  in  the  direc- 
tion in  which  its  distal  end  ]>oints,  to  unlock  or  disengage  the  head  of 
tbe  bone  ;  then  quickly  carry  it  in  the  opposite  direction,  to  make  it 
clear  the  edge  of  the  socket.  During  these  movements  traction  and 
counter-traction  must  be  maintained. 

A  dislocation  is  known  to  be  completely  reduced   when  the  joint 
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assumes  its  normal  contour  and  permits  its  usual  movements  to  be 
made  by  the  surgeon.  After  the  muffled  snap  which  indicates  that  the 
head  of  the  bone  has  slipped  into  place  is  heard,  the  operator  should 
institute  movements  in  the  various  directions  which  the  normal  joint 
permits  and  seek  for  complicating  fracture.  For  a  few  days  motion 
of  the  joint  should  be  restricted  by  means  of  bandages,  splints  or  ap- 
paratus. As  a  rule,  no  special  applications  are  needed  for  the  treat- 
ment of  the  inflammation  due  to  the  injury.  Open  dislocations  must, 
of  course,  be  treated  as  other  open  wounds,  by  antiseptic  irrigation 
and  dressings.  In  ordinarj^  uncomplicated  dislocations  the  patient 
may  be  permitted  to  use  the  joint  cautiously  at  the  end  of  a  week. 
Special  care  should  be  taken  to  avoid  such  movements  as  would  tend 
to  thrust  the  head  of  the  bone  through  the  torn  capsule,  the  laceration 
in  which  will  not  become  firmly  united  for  some  weeks.  Recurrence 
of  the  dislocation  may  take  place,  if  this  precaution  is  not  observed. 
It  sometimes  happens  that  a  tendency  to  habitual  dislocation  remains 
in  ball  and  socket  joints  which  have  once  been  the  seat  of  this  injury. 
Massage,  electricity,  hot  and  cold  douches  and  hypodermic  injections 
of  strychnia  may  be  beneficial,  if  the  muscles  have  been  atrophied  or 
paralyzed  as  the  result  of  the  injury.  Restriction  of  motion  after  the 
reduction  of  dislocation  is  often  continued  for  an  unnecessarily  long 
time. 

If  the  manipulations  herein  described  fail  to  reduce  a  dislocation, 
the  patient  should  be  etherized  and  arthrotomy,  or  incision  into  the  in- 
jured joint,  be  performed.  Division  of  restricting  tendons,  section  of 
the  neck  of  the  dislocated  bone,  excision  of  its  head  or  the  ends  of  both 
bones  or  amputation  may  be  required.  Subcutaneous  division  of  a 
muscle  or  tendon  may  occasionally  be  sufficient  to  permit  reduction. 
An  open  w^ound  is  usually  better. 

Treatment  of  Old  Dislocations. — Dislocations  which  have  not  been 
reduced  because  of  a  mistake  in  diagnosis  or  of  unavailing  efforts  are, 
if  a  few  weeks  have  elapsed,  called  old  dislocations.  Old  dislocations 
are  proverbially  difficult  of  reduction.  In  some  joints,  such  as  the 
elbow,  a  luxation  becomes  old  and  difficult  to  reduce  within  two  or 
three  weeks.  In  other  joints,  such  as  the  shoukler  and  hip,  the  possi- 
bility of  easy  reduction  by  manipulation  is  existent  for  a  much  longer 
period  of  time.  A  careful  attempt  at  reduction  of  an  old  dislocation 
may  be  judicious  at  any  length  of  time  after  the  original  injury,  but 
the  application  of  great  force  or  excCvSsive  prolongation  of  manipulative 
efforts  is  dangerous.  The  tissues  have  become  adherent  l)y  inflamma- 
tory exudate  and  have  undergone  contraction  and  atrophy.  Rupture 
of  nerve  trunks,  laceration  of  large  arteries  and  veins  and  fracture  of 
the  bone  have  not  infrequently  occurred  as  the  result  of  even  moderate 
manipulation  in  such  cases.  Such  accidents  occurring  must  be  dealt 
with  in  accordance  with  recognized  surgiciil  principles.  Torn  vessels 
must  be  at  once  exposed  and  ligated.  Torn  nerves  should  be  similarly 
uncovered  and  sutured.  It  is  not  probable  that  much  can  be  gained 
by  the  use  of  embrocations  or  other  external  applications  as  a  prelim- 


526      lyjURlES  OF  JOIXTS,  CARTILAGES  AND  LtGAMEyTS. 

inary  to  the  attempt  Ui  reduce  an  nld  dislocation.  Mas<age,  passive 
motion  and  traction  may  be  employed,  though  their  use  is  not  likely 
to  be  of  very  great  advantage.  The  manipulations  for  reduction  are 
the  samt;  as  in  recent  dislocations,  but  are  preceded  by  general  move- 
ments to  break  up  inflammatory  adhesions. 

If  the  diKibility  from  a  chronic  dislocation  is  great,  the  wisest  course 
in  arthrotomy  followetl  by  tenotomy,  myotomy  and  division  of  all  the 
structures  that  prevent  replacement  of  the  articular  end  of  the  bone. 
If  this  cannot  be  accomplL'hed,  good  motion  may  often  be  obtained  by 
excision  of  one  or  both  articular  surfaces  of  the  joint.  Neuralgia  due 
to  nerve  pressure  exerted  by  the  displaced  bone  and  other  compli- 
cations are  often  relieved  by  such  operations.  The  formation  of  an 
artificial  joint  bv  osteotomy  of  the  distal  bone  will  sometimes  yield 
good  results. 

SPECIAL    DI8L00ATI0K8. 

Dislocations  of  the  Vertebrse. 

Vertebral  dislocation  is  usually  accompanied  by  fracture.  The  most 
common  site  of  the  lesion  is  the  cervical  region,  because  of  its  normal 
mobility.  The  axis  is  probably  more 
easily  displaced  without  complicating 
fracture  than  the  other  vertebrse.  The 
manner  in  which  the  vertebrK  are  ar- 
ticulated is  a  sufficient  reason  for  the 
common  association  of  fracture  and  dis- 
location. As  a  rule  the  contiguous 
bones  are  not  entirely  separated  and 
the  luxation  is  therefore  properly  called 
incomplete.  The  symptoms  of  dislo- 
cation of  the  vertebrse  are  practically 
identical  with  those  of  fracture  and 
are  largely  due  to  coincident  injury  to 
the  spinal  cord  and  its  membranes. 
The  treatment  is  similar  to  that  in 
fracture.  Reduction  by  traction  and 
counter-traction  aided  by  pressure  may 
be  possible.  Incision  to  permit  in- 
spei'tion  of  the  displaced  bones  is  often 
urgently  demanded,  since  the  damage 
done  to  the  spinal  cord  may  in  some 
cases  be  Icsst-ned  or  prevented  by  early 
restoration  of  bony  contour.  The  care 
ir>i-  of  the  jKiticnt  to  prevent  bwlsores,  and 
pmper  attention  to  the  condition  of 
the  bladder  and  rectum  are  essentials  of  the  tri'atment. 

In  dislocations  in  the  cervical  region  the  ujiper  vertebra  is  usually 
disjtlaced  forwai-ds,  though  lateral  or  rotary  dislocation   may  occur. 
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The  lesion  is  caused  usually  by  indirect  violence  by  which  bending  or 
twisting  of  the  neck  is  produced.  The  head  is  bent  rigidly  forward 
in  anterior  dislocations  and  backward  in  the  rarer  posterior  luxations. 
The  irregularity  in  the  outline  of  the  spinal  column  is  noticeable  at 
the  back  of  the  neck  and  may  also  be  felt  in  some  cases  by  the  finger 
introduced  into  the  pharynx.  If  the  injury  be  above  the  origin  of 
the  phrenic  nerv^e,  death  is  usually  instantaneous.  The  treatment  con- 
sists in  traction  with  the  hands  grasping  the  chin  and  occiput,  while 
counter-traction  is  made  by  holding  the  patient's  feet  or  shoulders. 
Manipulation  to  unlock  the  displaced  vertebra  and  direct  pressure 
applied  over  the  projecting  bone  may  aid  in  reduction. 

Luxations  at  the  atloaxoid  articulation  occur  in  three  forms.  The 
odontoid  process  of  the  axis  may  be  fractured  and  allow  luxation  of 
that  bone  backward  with  coincident  pressure  upon  or  division  of  the 
spinal  cord  ;  the  odontoid  ligaments  may  be  torn  and  permit  the  odon- 
toid process  to  slip  beneath  the  transverse  ligament ;  the  atlas  may  be 
rotated  to  such  an  extent  as  to  tear  the  ligamentous  attachments  be- 
tween it  and  the  axis  and  allow  it  to  rest  obliquely  upon  the  latter. 
These  dislocations  occur  from  force  applied  to  the  head.  Similar  dis- 
placements are  likely  to  occur  in  tubercular  caries  of  this  region.  The 
symptoms  of  these  injuries  are  vague  and  the  diagnosis  unsatisfactory. 
The  lesions  usually  prove  fatal  from  pressure  upon  the  medulla  ob- 
longata, A  slight  change  in  the  position  of  the  displaced  bone  is 
liable  to  make  pressure  upon  the  medulla  oblongata  and  cause  sudden 
death.  This  danger  must  be  remembered  when  the  surgeon  attempts 
by  traction,  counter-traction  and  pressure  to  reduce  the  dislocation. 
After  reduction  has  been  accomplished  the  head  shoidd  be  kept  im- 
movable by  a  plaster  of  Paris  splint  or  some  form  of  apparatus,  lest 
sudden  motion  of  the  patient  cause  displacement,  pressure  upon  the 
cord  and  immediate  death.  It  is  probable  that  an  incision  to  uncover 
the  displaced  bones  would  be  more  judicious  than  attempts  to  reduce 
without  knowing  the  exact  nature  of  the  displacement.  With  the 
bones  exposed,  manipulation  could  be  more  satisfactorily  and  more 
safely  applied. 

Dislocations  of  the  dorsal  and  lumbar  regions  are  caused  by  extreme 
flexion  or  rotation  of  the  tnuik  as  fractures  are  caused  in  the  same 
regions.  The  symptoms  are  similar  to  fracture.  The  diagnosis  can 
only  be  made  by  incision  through  the  muscles.  Traction  and  counter- 
traction  are  proper  after  incision. 

Dislocations  of  the  Gocc]rx. 

Coccygeal  luxation  occurs  chiefly  in  women  during  parturition,  but 
is  a  rare  injurj'.  It  may  occur  from  falls  or  other  direct  violence  to 
the  lower  end  of  the  spinal  column.  The  most  frequent  displacement 
is  forward,  though  backward  or  lateral  dislocjition  may  occur.  The 
symptoms  are  pain,  and  the  displacement  wiiich  is  felt  best  by  rectid 
examination.     It  may  be  difficult  to  discriminate  between  dislocation 
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i'jj'J  fra'-Ui^r.  Maniiiulation  with  the  finger  in  the  rectum  aided  bv 
i-yu-nr^l  j/n.-wiun;  i*;  the  treatment  to  \je  adopted.  Recurrence  of  the 
•Jii'j>ijj'4-jii"nt  ir*  nither  prr^lxilile.  It  would  be  proper  to  wire  the  otx>- 
'•;.  /  t/i  \\to  rJUTUfii  if  jrn-at  difficulty  were  found  in  maiataining  a 
j/roj^*'!  jx/*:itioij  of  the  Ixiue.  Excision  of  the  bone  is  a  justifiable  op- 
'  i:*^'i*fti,  in  *3iHJfH  whiTC  deformity  remains  after  unreduced  dislocation 
'/f  j/jjijj  ih  pivxhiif*<l  by  a  tendency  in  recurrence  of  displacement. 
\i'tir:i\i£i*'  jiJiin  in  thi.s  region  is  not  uncommon  after  dislocation  and 
ir.nUut',  Thih  ciHwy^iHlyuin  may  occur  without  there  having  been 
:niy  vi-ii\  U/iiy  injury. 

Dislocations  of  the  Ribs. 

Ijix:i(ion  of  tli<'  liea<I  of  the  rib  from  its  attachment  to  the  vertebral 
'oliiriin  li-  »  posKil)le,  though  rare  injur\'.  The  displacement  is  for- 
sMtvtlh  .'tnd  iipiM'iii'H  to  be  more  liable  to  occur  to  the  eleventh  and 
iwi'inii  ribn  tliiiii  \\w  otliers.  Dislowition  of  the  costal  cartilage  from 
i\ii'  iiiitirior  I'xlmiiity  of  the  rib  may  also  occur.  Such  a  dislocatino 
|iri-Hi'iitH  hyiiiptoins  Himilar  to  fracture,  and  is  to  be  treated  in  the  same 
iiiiiniirr  by  an  ciKMivIin^  bandage  or  an  adhesive  plaster  dressing. 

Dislocations  of  the   Stemom. 

I  'iiioii  tnkt's  place  In^twoen  the  three  pieces  of  the  sternum  at  about 
thr  I  hi  It  v  fourth  year.  Before  that  time  dislocation  mav  occur  be- 
twrrn  \\\v  gladiohis  and  manubrium  or  the  xiphoid  appendix  and  the 
y  liif  liobts.  I  >isIoratioii  of  the  gladiolus  from  the  manubrium  occurs  only 
an  thr  wtiXiU  of  gn*at  fortv  ;  such  as  forced  extension  of  the  spine back- 
wHi'il'^,  rnthuig  tiexion  forwanls  of  the  head  and  trunk  or  direct  vio- 
Inirr  n|i|ili(Ml  to  th(*  anterior  region  of  the  chest.  It  is  said  that  dislo- 
iiilioii  ol  \hv  manubrium  mav  occur  fi\>m  muscular  contraction.  It 
niiiiiM  UN  it'  tlii^  would  Iv  almost  ini)Hissiblo.  The  displacement  of  the 
iiiiiiiubiiuiii  is  citlier  forwanls  or  Uu'kwards.  The  ensiibrm  appendix 
linn  b«'  ili^'platMMl  barkwai\ls  or  forw:ml>.  It  may,  as  fractnre  of  this 
|Mii(iiiii  III"  \\\v  Ntornum«  prinhuv  >iKism  or  irregular  action  of  the  dia- 
|iliiMf>iii  iiiid  \  ioliMit  vomiting.  It  may  l^e  so  displaced  as  to  make 
|iii  •■iiir  upon  \\u^  stomarl). 

riir  tnntnirnt  of  Njornal  di-Kvations  is  praotically  the  same  as  that 
III   liiii  imv  ;  .Old   indi^'d   at\or  union  of  iho  segments  of  the  bone  has 

iM  • il  lb  KMMiioM  is  no  li^n^>*r  jh^>s:Mo.     The  injuries  jost described 

,i.'  lb  II..  iiioii-  nni^hi  jHTh.ius  w::!i  prv^prUty  be  ivnsidered  epiphyseal 
h.i.  hit.  Kr.bhuon  >ho'.'.M  Iv  ;\::t:v.^:c\l  t-y  landing  the  body  hack- 
.niiil  Ml  i.'iNx.nd  **\*'»"  :i  V-.'.'a:  XV..:  ^r  r.r:::  pi'-'ow.  50  as  to  unlock  the 
ill  III. I.  Ill  l..»Mr  h  >xov.M  "v  vr.  ly-  -v.  ;\u'kwA:\i  dislocation  CO  make  an 
iii.i  i.ni  owl  .U'x.i'..*  ::^'  "'..■. v.:lrv.::v.  v  i-scrrin^  a  lever  under  it  or 
,:iiiiMi-  ...iimx'Um  I'  ''\  /.•'  ■.■:>:•-'.:"-.:*.:  -' .^:x'-:  V/xt:  a  c»>rksoi«w.  Simi- 
|.,i  I1..111U.U1  \u\\  Is-  ■.:.-;:.•.•  '  r  .vs"  -v.:  v.  . :' :h^  en^ik^rm  af^ndix. 
Ill  III.  IX. Ml  .»i  jr'..:\  ■.  -,y'..A  :  '  >  '-•■•:■  •  ,'^.r:iIagtnoat  end  of  die 
..h  iiiiiiii  H  uM\  Is-  .'v.-^v':       V-.    ••>;     :  '■■•■'^.  <:::oiKs  ^*r  aailsy  driven 
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obliquely  through  the  bone,  is  proper  in  troublesome  cases.  The 
chest  should  be  encircled  by  a  supporting  bandage  after  reduction  of 
the  deformity. 

Dislocationa  of  the  Lower  Jaw. 
Patliology. — Dislocations  of  the  lower  jaw,  or  mandible,  may  be 
unilateral  or  bilateral  ;  the  bilateral  displacement  in  the  more  frequent. 
The  injury  is  said  to  W  more  frequent  iu  women  than  in  men.  The 
luxation  is  forwards.  A  dislocation  backwards  is  possible  but  usually 
only  as  u  complication  of  fracture,  for  the  condyles  arc  forced  through 
the  anterior  wall  of  the  auditory  canal.  The  predisposing  causes  of 
luxation  of  the  jaw  are  lax  temporo-maxillary  ligaments  and  a  shallow 
glenoid  cavity.  Exciting  causes  are  attempts  to  sejwrate  the  jaws 
very  widely,  as  occurs  iu  yawning,  laughing  and  sneezing,  aud  blows 
upon  the  chin  while  the  mouth  is  open.  The  mechanism  by  which 
the  dislocation  forwards  occurs  is  that  the  internal  pten,-goid  nmscles 
act  as  a  fulcrum,  and  the  muscles  of  the  neck  attached  to  the  chin  or  the 
blow  upon  the  chin  act,  as  it  were,  upon  the  long  arm  of  a  lever.  This 
with  the  help  of  the  external  pterj'goid  gives  opportunity  for  the  con- 
dyle to  tear  through  or  stretch  the  capsular  ligament  at  the  front  of 
tlie  joint  and  ride  over  the  articular  eminence.  The  ma.sscter  and 
temporal  muscles  then  draw  the  bone  upwartis  until  the  zygomatic 
arch  arrests  the  upward  movement.  The  dislocation  sometimes  occurs 
without  tearing  the  cjipsule. 


/  -^ 


BHaUnl  dIslootloD  ol 


nefocmllT  n»ulllng  ftoui  biUIenJ  dli- 


There  is  occasionally  in  persons  with  rclaxcil  ligaments  a  tendency 
to  habitual  sub-luxation  of  the  tomporo-maxillary  joint;  this  displace- 
ment causes  a  snapping  sound  while  eating.     This  condition  usually 
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requires  little  or  no  treatment  other  than  some  counter-irritation  and 
remedies  to  incnmse  the  muscular  tone. 

Symptoms. — The  mouth  is  widely  open  and  cannot  be  closed.  The 
lower  jaw  is  immovable,  a  vacuity  is  noticed  in  front  of  the  ear  and 
the  condyles  are  felt  beneath  the  zygomatic  arch.  In  unilateral  dislo- 
cation the  chin  instead  of  pointing  directing  forward  is  turned  a  little 
toward  the  uninjured  side.  The  patient  complains  greatly  of  pain  and 
the  saliva  runs  from  the  mouth. 

Treatment. — Reduction  can  often  be  accomplished  without  anes- 
thesia. The  surgeon  inserts  his  two  thumbs,  wrapped  with  bandages 
to  prevent  injury  from  the  teeth  closing  u}K)n  them,  upon  the  last 
molar  tooth  of  each  side,  grasping  the  body  and  ramus  of  the  jaw  with 
the  palms  and  fingers.  Pressure  downward  is  made  upon  tlie  teeth  in 
order  to  unlock  the  condyles  from  their  position  in  front  of  the  articu- 
lar eminences.  After  pressure  downward  has  been  made  for  a  few 
moments  the  jaw  is  suddenly  drawn  forward  and  the  chin  elevated  a 
little.  This  manipulation  has  a  tendency  to  lift  the  condyles  over  the 
articular  eminences.  The  muscles  cause  them  to  snap  back  into  their 
normal  position.  There  is  a  possibility  of  the  fingers  of  the  surgeon 
being  bitten  if  they  are  not  quickly  withdrawn  at  the  proper  moment. 
A  unilateral  dislocjition  is  reduced  in  a  similar  manner.  A  bandage, 
such  as  the  occi  pi  to-mental  figure  of  eight,  is  then  applied  to  the 
cranium  and  chin  to  prevent  the  mouth  being  widely  opened.  In  some 
subluxations  the  teeth  are  closed  and  the  displacement  is  overcome  by 
simply  forcing  the  teeth  apart.  In  unreduced  dislocations  a  certain 
amount  of  mobility  of  the  jaw  is  likely  to  be  finally  obtained,  but  a 
complete  closure  of  the  mouth  is  improbable.  If  reduction  cannot  be 
accomplished,  excision  of  the  condyles  or  the  establishment  of  a  fidse 
joint  by  osteotomy  may  give  good  results. 

Dislocations  of  the   Clavicle. 

Pathology. — As  a  result  of  very  great  violence  the  clavicle  may  be 
dislocated  entirely.  The  shoulder  in  such  cases  is  probably  pushed 
inward,  which  dislocates  the  scapula  beneath  the  acromial  end  of  the 
clavicle  and  the  inner  end  of  the  clavicle  in  front  of  the  sternum.  The 
ordinary  dislocation  of  the  clavicle  takes  j)lace  at  the  sterno-cla- 
vicular  articulation  in  a  forward,  backward  or  upward  direction. 
Violent  movements  of  the  arm  are  the  usual  ciuise  of  clavicular  dislo- 
cation. Certain  ()Ccui)ations  may  induce  a  tendency  to  displacement 
of  this  joint  which  after  a  time  results  in  a  slowly  ]>roduced  dislocation 
l)y  stretching  of  the  ligaments. 

Symptoms. — Local  pain  and  the  characteristic  deformity  without 
the  evidence  of  iVacture  show  the  nature  of  the  injury.  When  the 
bone  is  disi^laccd  backward,  interference  with  si)eech  and  with  swallow- 
ing may  occur  from  pressure  of  the  end  of  the  bone  uj>on  the  trachea 
and  cesophagns.  Injuricnis  pressure  upon  the  trachea  may  also  oc- 
cur from  upward  dislocation. 
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Treatment. — To  reduce  a  disl<H;ali<)ii  forwanl  the  shmilder  should 
be  drawn  out^va^d  and  backward  while  pressure  backward  is  made  by 
au  assistant  upon  tlie  sternal  end  of  the  clavicle.  The  surgeon  sliould 
put  his  knee  against  the  spine  of  the  patient  and  place  his  hands  on  the 
two  shoulders.  A  backward  dislocation  will  probably  be  reduced  by 
a  similar  manipulation  uf  the  shoulder  with  or  without  the  use  of  the 
fingers  to  lift  the  sternal  end  forward.  The  upward  luxation  may  be 
reduced  by  drawing  the  shoulder  outward  and  making  direct  pressure 
downward  and  outward  upon  the  sternal  end  of  the  dislocated  bone. 
The  reduction  in  all  forms  of  dislocation  here  is  usually  easy,  but  it  is 
difficult  to  prevent  recurrence  of  the  displacement.  The  supine  posi- 
tion in  bed  for  several  weeks,  as  in  fracture  of  the  clavicle,  would 
perhaps  be  of  advantage  on  this  account  afler  the  dislocation  is  reduced. 
A  band^e  with  a  pro|>er  pad  should  be  worn  for  several  weeks  if  the 
patient  remains  out  of  bed  as  he  usually  does.  Nailing  the  bone  to 
the  sternum  with  au  aseptic  nail  will  probably  lie  efficient.  Wiring 
may  also  be  performed  or  the  head  of  the  bone  may  be  excised,  if  it 
gives  trouble  from  pressure. 
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Dislocations  of  the  Scapula. 

Pathology. — These  injuries  are  often  called  dislocutious  of  the 
acromial  end  of  the  clavicle ;  but,  in  accorrlanoc  with  the  rule  that  the 
distal  bone  is  the  one  sikid  to  be  displaced,  they  are  better  called  scapular 
dislocations.  They  are  caused  by  direct  violence  or  muscular  effort. 
The  scapula  may  be  displaced  below,  above  or  behind  the  acromial 
end  of  the  clavicle.  In  complete  dislocations  the  eoraco-clavicular 
ligament  is  toni  to  a  greater  or  less  extent,  as  well  as  the  caj>sular  liga- 
ment of  the  joint. 

Symptoms. — The     suliclaviculur   dislocation    is    marked    by    tlie 
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promiDenc*e  of  the  clavicle  upon  the  top  of  the  acn)mion  and  the  par- 
tial rotation  of  the  lower  angle  of  the  scapula  toward  the  spine 
due  to  the  dragging  weight  of  the  arm.  The  pain  and  attitude  of 
the  patient  resemble  that  in  fracture  at  the  outer  end  of  the  clavicle. 
Comparative  measurements  of  the  two  clavicles  will  aid  in  determin- 
ing that  a  dislocation  rather  than  a  fracture  has  occurred.  Supra- 
clavicular dislocation  shows  the  acromion  higher  than  the  clavicle 
whi(^h  has  its  outer  end  hidden  beneath  the  overhanging  acromion 
process.  The  postclavicular  dislocation  is  rare,  and  gives  a  charac- 
teristic deformity  due  to  the  clavicle  being  in  front  of  the  acromion. 

Treatment. — The  treatment  of  suMavicular  dislocation  is  usually 
not  difficult  as  far  as  reduction  is  concerned.  This  is  effected  by 
drawing  the  shoulder  upward  and  outward  or  backward,  and  at  the 
Siime  time  making  pressure  upon  the  outer  end  of  the  clavicle.  Re- 
duction of  supraclavicular  luxation  is  effected  by  downward  and 
backward  traction  upon  the  shoulder  while  the  arm  is  parallel  to  the 
trunk.  Counter-traction  may  be  made  by  means  of  a  sheet  jiassed 
around  the  chest.  Similar  manipulations,  or  l)etter,  perhaps,  draw- 
ing the  shoulder  forward,  are  indicated  in  the  nire  i>ostclavicular 
dislocation.  After  reduction  the  elbow  should  be  kept  pushed  upward 
by  bandages  to  j)revent  recurrence  of  the  deformity.  A  figure  of  eight 
bandage  going  under  the  elbow  across  the  seat  of  dislocation  and  under 
the  oj)j)osite  axilla  will  j)erhaps  give  satisfactory  sup]X)rt.  A  long 
strip  of  adhesive  plaster  so  a])plied  makes  a  good  dressing.  A  pad 
may  be  placed  upon  the  outer  end  of  the  clavicle  to  aid  in  maintain- 
ing the  correct  position  of  the  joint.  The  forearm  is  to  be  supported 
in  a  sling.     Wiring  or  nailing  may  be  jiLstifiable. 

Dislocations  of  the  Humerus. 

Pathology. — The  shallowness  of  the  glenoid  cavity,  the  loose  cap- 
sular ligament,  the  great  range  of  motion  and  the  liability  of  direct 
and  indirect  violence  to  the  humerus  make  luxation  of  this  bone  the 
most  common  of  dislocations.  Violent  nmscular  contraction  of  epi- 
leptic and  similar  convulsions  may  cause  the  lesion.  The  capsule 
usually  tears  at  its  lower  part,  which  is  the  weakest.  The  head  of  the 
humerus  usually  goes  either  forward  or  backward.  Its  final  location 
depends  upon  the  nature  and  direction  of  the  force,  and  upon  secondary 
movements  of  tin*  bone.  Occasionally  the  head  is  displaced  directly 
downwards,  but  this  is  rendered  difficult  by  the  strong  tendon  of  the 
long  head  of  the  triceps.  For  this  reason  the  head  of  the  humerus 
seldom  lies  directly  beneath  the  glenoid  cavity,  but  moves  either  for- 
ward or  ba(^kward. 

There  has  bctcn  nmch  discuasion  as  to  the  classification  and  nomen- 
clature of  dislocations  at  the  shoulder  joint.  The  principal  forms 
may  be  grouped  under  three  heads:  (1)  Forward;  (2)  DoAvnward  ; 
(3)*  Backwanl. 

The  forward  disloc^itions  comprise  the  axillary,  the  subcoracoid  and 
the  subclavicular.     These  are  common. 


DISLOCATIONS  OF    THE  HUMERUS. 


533 


Fio.  290. 


The  directly  downward,  or  subglenoid,  variety  ia  for  the  reafion 
mentiooed  above  very  rare.  The  axillary  variety  has  sometimes  been 
called  Bubglenoid,  and  the  subglenoid  is  sometimes  regarded  as  a  vari- 
ety of  the  axillary  dislocation. 

The  backward  dislocations  are  rare  and  consist  of  the  subacromial 
and  the  subspinous  forms. 

Symptoms. — The  main  symptoms  of  all  those  dislocations  are  pain, 
flattening  of  the  outside  of  the  shoulder,  a  hollow  beneath  the  acromion 
which  normally  is  occupied  by  the  head  and  neck  of  the  humerus,  un- 
natural projection  of  the  acromion,  restricted  motion  of  the  joint  with 
fixation  of  the  upi)er  arm,  evidence  of  the 
head  of  the  humerus  in  an  unnatural  site,  a 
change  in  the  axis  of  the  arm  and  the  impos- 
sibility, except  perhaps  in  the  i>o8terior  vari- 
eties, of  bringing  the  elbow  into  close  contact 
with  the  lateral  aspect  of  the  chest.  The 
deformity  varies  to  a  certain  extent  with  the 
variety  of  dislocation,  which  depends,  as  lias 
been  shown  above,  on  the  situation  of  the  head 
of  the  bone.  The  characteristic  deformity 
differs  from  that  of  fracture  in  that  it  can 
only  be  overcome  by  a  definite  procedure  for 

reduction.      When    the   dislocation   lias   been   ''"'^'u,™™a.'''n-™LK*N»»,)'''" 
reduced  the  symptoms  at  once  disappear. 

Forward  Dislocations. — Displacement  of  the  head  forwards  is  the 
common  form.  Tlie  capsule  is  torn  Ix'tween  the  suliscapular  muscle 
and  the  lonp  head  of  the  tri- 
cep.a.  The  head  may  lie  in 
the  axilla  close  to  the  lower 
and  anterior  edge  of  the  glen- 
oid cavity ;  but  usually,  be- 
cause of  secondary  displace- 
ment due  to  the  tension  of 
the  muscles,  it  is  drawn  u])- 
ward  beneath  the  coracoid 
process.  This  tension  of  the 
muscles  may  lie  sufficient  to 
draw  it  to  the  inner  fide  of 
the  coracoid  jirocess  and  up 
under  the  clavicle.  The  sub- 
conicoid  variety  is  tlic  most 
buiiifnis  r(~.-nii,LinK  -iiiKx.rn-  ciiniindn  of  all  forms  of  dis- 
location at  the  shoulder  joint. 
Fractnre  of  the  sui^icid  neck  of  the  humerus,  severe  laceration  of 
the  muscles  and  damage  to  the  vessels  and  nerves  in  the  axilla  may 
occur  as  complications.  Injury  to  the  circiimfle.\  nerve  which  supplies 
the  poeteri<ir  iwrt  of  the  deltoid  muscle  is  pioUddy  the  most  cJ>mmon 
complicating  Icsiim.     When  the  head  remains  in  the  axilLi,  coniprcs- 
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sion  of  the  vessels  and  nerves  is  not  unusual.  In  the  subcoraooid  and 
the  axillary  varieties  the  arm  is  lengthened.  In  the  aubclavicukr 
form  it  is  sliortenctl.     The  arm  is  al>duct«d  and  the  haud  cannot  be 
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I>ut  u])ou  the  iipj)0rfitc  shoulder  wlien  the  oIImiw  is  pushed  toward  the 
chest.  Ilare  varisitiuns  nf  the  forward  dislocation  occur;  as  when  the 
heiid  of  the  bone  is  puslied  through  the  fibers  of  the  subscapular  mus- 
cle, when  it  in  the  axillary  variety  remains 
fixed  in  such  a  position  that  the  arm  is  ele- 
vated and  lies  near  the  side  of  the  head,  and 
when  because  of  fmcture  of  the  coracoid  proc- 
ess or  acromion  the  hesid  of  the  bone  is  situ- 
ate<l  above  the  coracoid  process. 

The  demiinstrahle  position  of  the  head  easily 
determines  the  variety  of  forward  dislocation 
present.  The  symptoms  iire  those  mentioned 
previously  a8  [>ertaiiiiug  to  dislocations  of  the 
humerus. 

DowxwARD    DisL(K'ATH)N.  —  The     true 
downward  or  sul^lenoid  dislocation  is  rare  for 
"lii'i'mirl!"'''  (t'illSVnks")  "'"  t'^*^  rea8<)n  mentioned.     This  form  is  unfortu- 
nately   sometimes  confused  with  the   axillary 
variety  of  forwani  dislocation. 

B.uKWAiti)  Drsi-orATio?,-. — This  form  of  luxation  is  not  common. 
The  hnmend  liwid  lies  ujHm  the  scapula,  beneath  the  acromion  con- 
stituting; the  subacromial  variety  or  fiir  i>ack  so  as  to  1m;  called  witli 
propriety  the  subspinous  variety.  The  elbow  iu  this  variety  is  rotated 
a  little  forward,  thiui^h  it  is  abducted  as  in  other  dislocations  of  the 
shouhler.     It  is  jKissibIc  in  this  variety  to  place  the  hand  of  the  in- 
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jured  side  u]x>n  tlie  opposite  shoulder  while  the  elh(»w  is  close  to  the 
chest. 

Treatment. — Disl  ocjitions  of  the  shouhlernre  usually  reduced  without 
difficulty,  if  the  attempt  is  made  early  oiid  the  patieut  etherized  so  as  to 
prevent  pain  and  relax  the  muscles.  There  are  many  methods,  but 
most  of  them  may  be  referred  to  one  of  two  classes  :  (1)  The  manip- 
ulative or  rtitation  methods,  and  (2)  the  extension  or  traction  methods. 
The  following  is  a  successful  meaus  of  the  first  clas.'*  for  forward  and 
downward  luxations  : — Grasp  the  f<.irearm  with  one  liaud,  the  arm  close 
to  the  axilla  with  the  other  ;  flex  the  elhow,  aUluct  the  arm,  making 
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at  the  same  time  some  tniction  upon  it  and  rotating  it  a  little  out- 
wards; tlien  rather  Hu<ldenly  rotate  the  arm  inwanis  and  earn' it  and 
the  flexetl  lorearm  acr()ss  the  cliest,  while  the  fingers  of  the  hand  hold- 
ing the  upper  arm  press  the  upjier  end  of  the  humerus  outwanl.  By 
these  mani)>ulations  the  head  is  ilisengage<I  f'n>ni  its  position  iuKide  of, 
or  under,  the  e<lge  of  the  glenoid  cavity  and  by  a  kind  of  leverage 
action  is  suddenly  lifted  over  that  edge  ;  whercuiMin  the  muscles  snap 
it  into  place.  I  have  for  many  yeai-s  found  this  method  verj-  s(^rvice- 
able.  It  agrees  in  the  main  with  the  general  m<'tho«l  of  re<iucing  all 
dislocations  which  I  luive  long  taught :  namely,  Make  traction  and 
connter-tractioii ;  move  or  nitate  the  limb  in  the  direction  in  which  tlie 
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(listjil  end  of  the  luxated  bone  points,  in  order  to  disengage  the  head 
of  the  bone  from  the  ]K>sition  in  which  it  is  locked ;  then  suddenly 
move  or  rotate  the  limb  in  the  opposite  direction,  in  order  to  allow  the 
head  to  be  drawn  by  muscular  contraction  into  the  normal  position. 

In  Kocher's  method  the  elbow  is  flexed  to  a  right  angle  and  the 
upi)er  arm  pressed  close  to  the  side  of  the  chest,  then  outward  rotation 
of  the  arm  is  accomplished  by  carrying  the  forearm  as  far  from  the 
chest  as  jxjssible,  the  elbow  is  next  carried  forward  and  upward,  and 
finally  the  arm  is  rotated  inward  and  the  elbow  lowered. 

If  these  efforts  fail,  one  or  other  of  the  traction  methods  may  be  tried. 
In  that  commonly  employed  the  traction  or  extension  is  made  downward 
with  the  unbooted  foot  of  the  surgeon  in  the  axilla.     After  stcjidy 

traction  has  been  made  upon  the  wrist  for  a 
few  moments,  the  arm  is  carried  across  the 
patient's  body  so  that  the  heel  of  the  surgeon 
acts  as  a  fulcrum  in  the  axilla.  Another 
method  is  by  traction  directly  upward,  while 
the  surgeon's  foot  is  placed  on  the  top  of  the 
recumbent  patient's  shoulder,  to  fix  the  scap- 
ula, and  an  assistant  presses  the  head  of  the 
humerus  toward  the  glenoid  cavity.  If  reduc- 
tion is  impossible,  arthrotomy  should  be  done. 
Subsecpient  to  reduction  the  arm  should  be 
kept  quiet  for  five  or  six  days ;  and  extreme 
degrees  of  movement  should  be  avoided  for 
a  number  of  weeks.  There  is  no  need  of 
closely  confining  the  limb  by  bandages  even  at 
first.  A  piece  of  bandage  closely  knott-ed 
around  the  arm,  agjiin  around  the  forearm  and 
then  carried  around  the  neck  to  the  starting 
point  on  the  arm  makes  an  efficient  restrictive 
apparatus.  A  simple  sling  is  sufficient  dress- 
ing after  the  fourth  or  fifth  day. 
The  posterior  luxations  are  to  be  reduced  by  abducting  the  arm  up 
to  the  side  of  the  head,  rotating  inward  and  making  direct  j)res8ure  on 
the  head  during  abduction.  If  this  is  fruitless,  the  ellx>w  may  be 
grasped  and  drawn  forcibly  upwards  while  downward  pressure  is  made 
on  the  shoulder  bv  the  other  hand. 

Old  dislocations  mav  occasionallv  be  reduced  bv  one  or  other  of  the 
methcKls  proposed  without  difficulty,  l)ut  will  often  recjuire  arthrotomy. 
The  latter  operation  is  sjifer  than  the  employment  of  great  force,  which 
may  tear  vessels,  lacerate  nerves  or  break  the  bone.  Arthrotomy  per- 
mits reduction  of  the  luxation  or  excision  of  the  head  of  the  humerus. 
If  fracture  (^f  the  neck  of  the  humerus  and  dislocxition  occur  sim- 
ultaneous! v,  it  mav  be  necessarv,  because  of  failure  to  reduce  the  lux- 
ation,  to  do  an  arthrotomy  and  insert  a  strong  ho()k  into  a  hole  bored 
into  the  head  of  the  bone.  By  this  hook  a  direct  pull  may  be  ob- 
tained, which  will  lift  the  disloc^ited  head  into  the  socket. 
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Ooxyoint  Dislocations  of  the  Radius  and  Ulna. 

Pathology. — The  radius  and  ulna  together  may  be  dislocated  at  the 
elbow  joint  backward,  forward,  inward  or  outward.  There  may  occur 
at  this  joint  divergent  dislocation  of  the  two  bones,  as,  for  example, 
when  the  ulna  is  luxated  backward  and  the  radius  forward.  Again, 
one  bone  only  may  be  dislocated ;  as  when  the  ulna  is  dislocated 
backward  without  any  displacement  occurring  to  the  head  of  the  radius 
or  when  the  ulna  retains  its  usual  position  and  the  head  of  the  radius 
18  dislocated  forward,  outward  or  backward.  Of  all  these  disloca- 
tions the  conjoint  dislocation  of  the  radius  and  ulna  backward  is  the 
most  common.  It  is  usually  produced  by  indirect  violence  acting  upon 
the  forearm  when  the  elbow  is  extended.  The  dislocation  may  be 
complete,  so  that  the  coronoid  process  lies  behind  the  lower  end  of  the 
humerus,  or  incomplete. 

Symptoms. — The  forearm  is  flexed  upon  the  arm  at  about  a  right 
angle.  The  joint  is  almost  or  quite  immovable,  though  occasionally 
considerable  flexion  and  extension  and  even  lateral  motion  may  be 
possible.  The  forearm  is  shortened,  the  olecranon  very  prominent 
and  a  marked  hollow  is  to  be  felt  above  the  olecranon  unless  obscured 
by  swelling.  The  deformity  is  somewhat  like  that  of  a  fracture,  but 
the  absence  of  preternatural  mobility  and  other  symptoms  of  fracture 
can  generally  be  proved.  Sometimes  fracture  of  the  coronoid  proc- 
ess exists  as  a  complication.  The  disloexition  is  usually  reduced  with 
ease,  if  the  reduction  is  attempted  at  an  early  jxTiod.  The  injury, 
however,  in  the  course  of  a  few  days  becomes  difficult  to  reduce. 

Conjoint  dislocation  forward  is  unusual,  except  when  complicated 
%vith  fracture,  and  is  generally  produced  by  direct  violence.  The  fore- 
arm will  probably  be  found  supinated,  lengthened  and  flexed  at  an 
acute  angle.  The  tense  tendon  of  the  triceps  and  the  lower  end  of 
the  humerus  are  felt  at  the  normal  situation  of  the  olecranon.  The 
upper  ends  of  the  ulna  and  radius  can  generally  be  felt  in  the  bend  of 
the  elbow.  The  olecranon  may  be  broken  off*  before  the  dislocation  is 
produced.  It  is  difficult  for  a  complete  dislocation  forward  to  occur 
without  fracture  of  the  olecranon. 

Conjoint  lateral  dislocations  of  the  bones  of  the  forearm  are  usually 
incomplete.  The  incomi)lete  outward  dislocation  is  the  more  common. 
In  it  the  sigmoid  cavity  of  the  ulna  lies  upon  the  capitellum,  which 
has  been  deserted  by  the  displaced  head  of  the  radius.  This  pro- 
duces some  rotation  of  the  bones  of  the  forearm.  The  lateral  di- 
ameter of  the  elbow  joint  is  increased  and  the  internal  condyle  is 
markedly  prominent.  The  olecranon  is  displaced  in  the  direction  of 
the  outer  condyle,  the  forearm  is  j)artially  flexed  and  pronated  and 
rigidity  of  the  joint  is  present.  In  inward  dislocation,  which  is  rare, 
the  deformity  is  the  reverse. 

Treatment. — Reduction  of  the  backward  dislocation  mav  usually 
be  accomplished  by  making  traction  and  counter-traction,  extending 
the  arm  ujx>n  the  forciirm  as  much  as  possible  and  then  (juickly  flex- 
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ing  the  joint  while  the  pressure  backwards  is  made  upon  the  lower 

end  of  the  luiments.     Another  method  is  to  jjlace  the  knee  of  the 

surgeon  in  the  l>end  of  the  injured  elbow  and  grasp  the  wrist  of  the 

affected  arm.     Traction  is  then  made 

and  the  ell)OW  sharjily  flexed  against  Fia-  298. 

the  knee  of  the  ojierator,  which  pushes 

the  hunierua  baokwartl  as  the  Ixinea  of 

the  forearm  are  drawn  fonvard,     Re- 
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striction  of  motion  for  a  week  or  «o  is  then  proper      Subsequently  the 

function  of  the  joint  Ix'comcs  j)nu;tieally  iKTfect. 

The  luxation  forward  is  to  be  reduced  by  traction 
and  counter-traction,  followed  by  hyper- flexion  and 
.sudden  extension,  accoinjmnietl  by  pressure  upon 
the  lower  end  of  the  humerus,  HyjK'r-flexion,  fol- 
lowed l)y  direct  pre:<surc  backwanls  njwn  the  ap- 
]»cr  ends  of  the  radius  and  ulna,  may  result  in  re- 
duction of  the  luxation.  The  lateral  dislocations 
are  reduced  by  the  same  character  of  manipulation 
as  the  backward  and  the  forwartl. 

Divergent  Dislocations  of  the  Radius  and  Ulna. 

These  dislocations  arc  excwdingly  rare.  Both 
thediB!it'''dil.lI'.r-at*I>il'"f  Ixw'cs  are  dislocated  but  do  not  ace<)mi)any  each 
orthe"rai'iui.'"f!!riiBrci"'  "''"^r-  T''*^  oliief  vaFictics  aix>  that  in  which  the 
(Tii.LHJNM'.)  nlna  is  thrown  liackward  and  the  nidius  forward, 

and  the  transvei>!c,  in  which  the  ulna  is  displaced 
to  the  inner  side  and  the  radius  to  the  onter  side  of  the  condyles. 
These  injuries  an'  to  be  diagnosticated  and  treated  on  general  principles. 
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Dislocations  of  the  Radius. 

The  head  of  the  nidiiLs  may  be  torn  from  its  annular  ligament  and 
socket  and  be  displaced  either  forward,  outward  or  backward.  The 
forward  dislocation  is  the  common  one.  The  diagnosis  is  made  by  ob- 
serving that  the  radial  head  is  absent  from  its  normal  position  but 
palpable  in  its  new  site,  while  the  other  bones  hold  their  normal  rela- 
tions to  each  other.  The  reduction  is  accomplished  by  traction  and 
counter-traction  and  direct  pressure. 

Dislocations  of  the  Ulna. 

Dislocation  of  the  upper  end  of  the  ulna  occura  only  in  the  back- 
ward direction.  In  i\\e  complete  form  there  is  usually,  if  not  always, 
a  fracture  of  the  radius  near  its  upi)er  portion  or  a  fnvcture  of  the 
lower  end  of  the  humerus.  A  complete  dislocation  is  rare.  The  fore- 
arm is  flexed  and  sharply  pronated.  Reduction  is  to  be  accomplished 
in  a  manner  similar  to  that  used  in  dislocation  of  both  bones. 

Dislocation  of  the  lower  end  of  the  ulna  from  its  attachment  to  the 

radius  occurs  forward,  backward  or  inward.     The  forward  form  is 

caused  by  violent  supination  of  the  hand  ;  the  backward,  by  forcible 

pronation  of  the  hand.     Reduction  is  accomplished  by  fixation  of  the 

radius  and  direct  pressure  upon  the  displaced  ulna. 

Dislocations  of  the  Oarpus. 

This  luxation  occurs  either  forwards  or  backwards  and  must  l)e  dis- 
tinguished from  the  very  common  fracture  of  the  lower  end  of  the 
radius.  Fracture  of  the  lower  end  of  the  radius  with  backward  dis- 
placement of  the  lower  fragment  was  long  regard(»d  by  surgeons  as  a 
dislocation.  The  facts  that  such  fractures  are  often  impactinl  and  that 
when  the  fragments  are  once  reduced  they  retain  their  jKjsition  are 
liable  to  lead  to  this  mistake  in  diagnosis.  The  marked  deformity  and 
the  discovery  by  palpation  of  the  curved  outline  of  the  c^irpus  as  a 
prominence  in  an  imusual  phujc  make  the  diagnosis  of  dislocation  clear. 

Reduction  is  to  be  performe<l  by  traction  and  counter-traction,  with 
flexion  followed  by  sudden  extension  in  backward  disl(K*ation  and  ex- 
tension followed  bv  sudden  flexion  in  the  forward  dislocation.  Direct 
pressure  ujjon  the  carpal  bones  or  \\\Km  the  lower  end  of  the  mdius 
during  these  manipulations  will  ])erhaps  aid  in  the  restoration  of  the 
contour  of  the  joint. 

Dislocations  of  the  Oarpal  Bones. 

Dislocation  of  an  individual  bone  of  the  carpus  from  the  neighbor- 
ing bones  may  occur  in  a  backward  direction.  Tlie  displacement  is 
apt  to  be  accompanied  by  some  rotiitiou  which  rcndei>j  reduction  difii- 
cult.  If  reduction  cannot  be  accomplished  by  pressure,  an  incision 
should  be  made  and  the  bone  rephiced  or  excised. 
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Dislocations  of  tlie  Hetacarpal  Bones. 

These  dislocations  are  not  common,  except  in  the  case  of  Uie  meta- 
carpal bone  of  tlie  thumb.  In  that  instance  forward  and  posterior  dis- 
locations are  not  exceedingly  rare,  the  forward  is  the  more  common. 
Traction  and  movement  in  the  direction  in  which  the  distal  end  of  the 
bone  points  with  sirdden  movement  in  the  opposite  direction  are  to  be 
employed. 

Dislocations  of  the  Phalanges. 

Dislocation  at  these  joints  ot^urs  backwards,  forwards  and  laterally. 
The  injuries  are  not  difficult  of  diagnosis  if  the  examiner  is  careful  to 


exclu<lc  the  possibility  of  epiphyseal  fracture.  As  a  rule  the  lux- 
ation \f  easily  reduced  by  traction  and  counter-traction  with  move- 
ments similar  to   tliosc  described  in  carpo-nietaearpal  dislocations. 

The  ilisloeatiou  backwards  of  the  metacarpo-pbalangcal  joint  of  the 
thnnil)  is  .simiefiraes  diflicult  to  reduce.  The  characteristic  position 
is  that  the  i)n>xinial  phalanx  is  extended  and  the  distal  one  flexed. 
The  tnuiltlc  in  reduction  is  due  to  the  head  of  the  metacarpal  bone 
beinfT  thrust  between  the  two  heads  of  tiie  slinrt  flexor  muscle  of  the 
thumb  and  to  interposition  of  the  sesamoid  bones.  Reduction  may 
be  acconiplislKHl  by  estcndinji  the  thumb  U[X)n  the  wrist  strongly  till 
it  jMiints  (iiwanls  the  elbow,  so  that  tlie  base  of  the  phalanx  may  press 
upon  and  se|>anile  the  heads  of  the  short  flexor;  and  then  strongly 
flexing  tlie  tlmnib.  Duriufi;  tlie  last  movement  pressure  should  l>e 
made  upon  the  base  of  the  phalanx  s<i  that  it  may  not  slip  backwards. 
If  this  method  fails  subcutaneous  tenotomy  or  open  incision  should 
be  adi>pteil,  Sjuic  persons  have  llie  aliility  Weause  of  lax  ligaments 
to  voluutarilv  jirodnce  juid  n'lhice  an  incomplete  luxation  of  this  joint 
of  the  thumb. 
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Dislocations  of  the  Femur. 

Pathology. — Dislocation  of  the  hip  may  cause  tho  head  of  the  femur 
to  occupy  many  abnormal  positiuns  ;  hut  there  are  four  jKisitions  which 
are  ao  much  more  common  than  tho  otiicrs  that  they  )mve  been  called 
the    regular   dislocations.       The 

others  are  termed  irregular.     In  Fm.  302. 

the  regular  forms  the  iliivfemoral 
ligament,  often  called  the  in- 
verted Y  ligatncnt,  remains  more 
or  lees  intact  and  restrains  the 
excursions  of  the  head  of  tlie 
femur;  while  in  the  otliern  its 
laceration  permits  the  upper  end 
of  the  femur  to  wander,  under 
the  influence  of  violence  or  mus- 
cular contraction,  in  almost  any 
direction.  The  untorn  bands*  of 
the  ilio-femond  ligament  are  also 
of  importance  in  the  reduction  of 
these  dislocations,  for  they  fix  the 
trochanteric  region  so  as  to  make 
a  fulcrum  there.  They  thus  per- 
mit power  applied  to  the  lower 
end  of  the  femur  to  act  upon  the 
upper  end  by  a  leverage  action. 
The  ligament  is  really  a  thicken- 
ing of  the  capsule  and  extends 
from  the  inferior  spine  of  the 
ilium  to  the  greater  and  smaller 
trochanters.  When  an  injury 
occurs  which  by  indirect  action  tiio-rcniorai  iiganiinL   (Vir.LLovr.) 

causes  the  head  of  the  femur  to 

rate  through  the  ca[)sule  and  leave  the  acetabulum,  the  ilio-femoral  liga- 
ment is  as  a  rule  untorn.  If  the  head  escapes  posteriorly  to  it,  a  pos- 
terior or  outward  luxation  occurs ;  if  anteriorly,  an  anterior  or  inward 
luxation.  In  the  posterior  group  the  head  may  be  displaced  back- 
wards and  upwards  and  lie  upon  the  dorsum  of  the  ilium,  or  back- 
wards and  downwards  and  come  to  rest  in  the  sciatic  notch  or  on  the 
ischium.  In  the  first  instance  it  is  called  an  iliac  dislocation,  in  the 
second  a  sciatic  or  ischiatic  dislocation.  Similarly  an  anterior  dis- 
location may  be  inwards  and  upwards,  when  it  is  called  su])rapubic  or 
pubic;  or  inward  and  downwards,  when  it  is  termed  infrapubic,  ob- 
dnrator  or  thyroid.  Among  the  irregidar  forms  are  the  snpracotyloid, 
inJracotyloid  and  perineal. 

Symptoms. — The  posterior  or  outward  ilinloaUioiin  (iccur  from  violent 
fiezion,  adduction  and  inward  nitation  of  the  thigh,  which  pry  the 
femoral  head  out  of  its  socket  and  thrust  it  backwards.     The  head  may 


Fig.  303. 
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lie  l)eli>w  tlie  tendon  of  the  internal  obdurator  and  be  an  ischUtic  luxa- 
taoii  or  above  it  and  I)e  an  iliac  or  dorsal  luxation.  The  posterior  dJs- 
locatioiiB  are  more  common  tban  the  anterior. 

In  the  iliac  luxation  the  tliigh  is  pirtially  flexed  on  the  pelvis  and 
add  noted,  thf  knee  is  situated  higher  and 
further  front  tlian  tliat  of  the  other  leg  and 
may  be  iu  contact  with  the  lower  and  inner 
portion  of  the  opposite  tliigh,  the  foot  is  turned 
in  and  the  great  toe  touches  the  inner  portion 
of  the  opposite  instep.  The  hip  of  the  injured 
side  is  veiy  prominent,  the  trochanter  is  higher 
than  in  tlic  normal  limb  and  the  head  of  the 
hone  can  be  felt  on  the  back  of  the  ilium.  The 
limb  is  shortened  from  one  to  three  inches,  ab- 
duction is  impossible,  and  adduction  and  flex- 
ion, while  possible  to  a  limited  extent,  are  soon 
checked.  In  this  and  the  ischiatic  variety 
numbness  and  pain  due  to  pressure  an  the 
great  sciatic  ner>-e  may  be  present.  The  luxa- 
tion may  be  originally  an  ischiatic  one  and  be- 
come iliac  til  rough  the  movements  of  the  pa- 
tient 

In  the  ischiatic  dislocation  the  flexion  of  the 

hip  is  greater  than  in  the  iliac  variety,  but  it 

may  be  masked  by  a  compensatory  lordosis  of 

the   lumbar  spine.     Inversion  and  adduction 

of  the  thigh  arc  present,  abduction  is  lost,  the 

knee  touches  the  opi)osite  knee  at  the  inner 

and  upper  part  of  tlie  patella  and  the  great 

t4ie   touches  the  foot  of  the  other  side  near 

the  metatarso-phalangeal   joint.     The  shorten- 

rvmur.   (Tii.uiANH!>.)         iiig  IS  ouly  about  a  halt  inch.     Ihe  shortening 

is  well  shown  by  flexing  the  two  thighs  at  a 

right  angle  with  the  pelvis.     The  top  of  the  trochanter  is,  as  shown  by 

the  ilio-iscliiatic  line  of  Nelaton,  not  so  much  ditiplaeed  upward  as  in 

the  iliac  luxation. 

An  everted  dorsal  luxation  occurs,  but  it  is  rare. 
The  tnitcrinr  nr  inirctrd  disfm-alions  usually  arise  from  over-extension 
of  the  hip  with  alxluctiou  and  rotation   outwards.     They  may,  how- 
ever, occur  iluring  flexion. 

Tlic  supnipuliic  form  lias  several  variations  in  accordance  with  the 
exact  s|M)t  at  wlii<:b  the  hcud  rests  upon  tlie  ramns  of  the  pubes.  The 
symptoms  an'  flexion,  uliduclion  and  evcrsion  of  the  thigh,  a  prom- 
ineiKK^'  made  liy  tlie  femoral  heiul  on  the  toji  of  the  ramus  of  the  pubes, 
I>ain  and  numlmcsw  from  the  anterior  crural  nerve  l>eing  stretched  over 
the  dis]il!U'('d  bone,  marked  shortening  of  the  limb,  flattening  of  the 
ghiteal  region,  the  trochanter  aliseiit  fiiim  its  normal  site  but  found 
lurthor  toward  the  mc<lian  line   aiwl   near  the  aoetabidimi,  the  joint 
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almost   immovable    and    the    foot    turned   outward    with   the    heel 
raised. 

In  the  infrapubic,  obturator  or  thymid  form  there  is  slight  flexion 
of  the  hip,  abduction  and  eversion.  These  deviations  are  less  marked 
than  the  suprapubic  in  form.  The  leg  lins  tlie 
appearance  of  being  lengthened  a  little,  the  foot 
is  everted,  the  hip  flattened  in  tlie  region  of  tlie 
great  trochanter,  and  the  head  pal]mble  under  the 
adductors  or  by  the  finger  in  the  rectum.  The 
amount  of  motion,  active  or  passive,  is  very  slight, 
though  it  is  said  that  the  patient  may  be  able  to 
walk  on  the  limb.  Pain  from  pressure  on  tlie 
obtmntor  nerve  is  to  be  exi^cted.  It  is  believed 
by  Bome  that  the  thyroid  form  is  a  ccimmon  form 
and  that  it  is  sometimes  converted  into  a  posterior 
by  secondary  influences ;  since  at  times  the  capsule 
is  torn  in  front  of  the  ilio-lemoral  ligament,  and 
yet  a  posterior  luxation  is  present.  If  the  dis- 
placement of  tlie  head  is  very  great  inwards  the  in^bKkwKd'd 
rare  perineal  dislocation  is  produced.  femur. 

The  diagnosis  between  fracture  of  tlie  neck  of  the  femur  and  dislo- 
cation of  the  ilio-femoral  joint  is  very   important,  and  is  discussed 
Fio.  305.  Fig.  306. 


under  fractures.     Skiagraphy  is  of  great  value  in  differentiating  lux- 
atiooB  from   fractures,  and  the  different  luxations  from  each  other. 
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Treatment. — In  reducing  dislocations  of  the  hip  it  is  of  the  Urst 

inijKjrtancc  that  the  jielvis  should  be  fixed.     This  is  ]>erhaps  best  done 

by  laying  the  ^mtient  supine  uixm  the  floor  and  fixing  the  pelvis  with 

bandages  to  three  strong 

'"■     J  rings  or  staples,  inserted 

into  the  flair  on  each  side 

of  the    pelvis  and   close 

to  the  perineum.     It  is 

liardly  [lossiblc  for  an  as- 

sititant  to  hold  the  pelvis 

steady  during  the  ueces- 

nary  manipulations  of  the 

ioavy  thigli  and  leg. 

Allis,  who  has  given 
a  great  deal  of  attention 
to  dislocations  of  the 
hi|i,  reduces  the  pos- 
terior dislocations  b  y 
kneeling  at  the  side  of 
the  iMtient,  seizing  tlic  ankle  with  one  hand  aud  placing  the  bent  el- 
bow of  the  arm  beneath  the  i>opliteal  space ;  he  then  turns  the  foot  and 
leg  outward,  so  as  to  cause  inwanl  rotation  of  the  thigh,  and  lifts  the 


injured  extremity  upwurd  toward  the  ceiling ;  he  tlicn  turns  the  leg 
inwanl  to  cause  outward  rotation  of  tlic  thigh  and  finally  brings  the 
leg  and  thigh  down  in  extension.     Reduction  may  sometimes  be  sue- 
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ceasfully  accomplished  by  upward  traction  of  the  thigh  while  it  is 
in  a  position  of  right  angle  flexion  with  tlie  trunk.  The  leg  is  finally 
alxlncted  and  extended. 

The  method  profxised  by  Kocher  is  ver*'  similar  to  that  advocated 
by  Bigelow,  He  rotates  the  thigh  inwni-d,  flexes  the  hip  to  a  right 
angle,  draws  the  thigh  upwards, 

rotates    outwards    and   extends.  Fig.  310. 

The  purpose  of  these  mnv-ements 
is  to  first  relax  the  capsule  and 
ilio-femoral  ligament  and  lifl  the 


head  from  the  )>osterior  Biirfaee  of  the  |)elvis  and  make  it  movable 
by  the  inward  rotation.  The  flexion  of  the  thigh  to  a  right 
angle  brings  the  head  downwanl  t*)  the  tear  in  the  lower  part 
of  the  capsule.  The  upward  pull  puts  the  ilio-femoml  ligament 
and  the  capsule  on  the  stretch  and  the  head  is  lifted  cloae  to 
the  border  of  the  acetabulum.  The  outward  rotation  makes  tense  the 
ilio-femoral  ligament  and  allows  the  head  to  be  thrown  into  the  socket 
by  the  leverage  upou  the  other  extremity  of  the  thigh.  These  manip- 
ulations corrcs]M)nd  with  the  general  stati-ment  already  gi\-en  for  the 
reduction  of  dislocations  ; — to  roljite  or  move  the  bone  in  the  direction 
toward  wliich  the  distal  end  i>')ints  in  order  to  disengage  the  head  of 
the  bone  and  then  move  it  in  the  other  direction  to  throw  tlic  head  of 
the  bone  iuto  tlie  socket. 

The  anterior,  or  inward,  dislocations  are  reduced,  according  to  Allis, 

36 
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by  the  following  maiKtiuvrea.  Flex  and  abduct  the  femur,  make 
traction  ouhvard,  fix  the  head  by  digital  pressure  made  upon  it  by  an 
assistant  and  adduct  the  femur.  He  states  that  adduction  should  not 
be  made  nntil  traction  outward  has  beeu  applied.  Bigelow'a  instruc- 
tions are  to  flex  the  limb  towards  the  perpendicular,  abduct  a  little  to 
disengage  the  head  from  the  bone,  then  rotate  the  thigh  inwards,  ad- 
ducting  it  and  carrying  the  popliteal  space  down  to  the  floor.  The 
anterior  luxations  may  soiue- 
Fio.  311.  times    be    satisfactorily    re- 

duced by  placing  the  patient 
with  his  hips  on  the  mai^n 
of  a  table  ;  making  hyper- 
extension  of  tlie  thigh  ;  fol- 
lowing this  by  flexion  with 
simultaneous  pressure  upon 
the  head  of  the  bone  and 
finally  rotating  inward. 

The    rare   everted   dorsal 
dislocation    should   be    con- 
verted    into     the    ordinary 
dorsal     before    reduction    is 
jf   w'   'JH|^^^^^^^^        \  attempted.     The   conversion 

^     ^MiCBfll^^^^^^R        /  efTeoted   by  flexion   and   in- 

ward rotation  with  perhaps 
adduction. 

If  the  efforts  at  reducing 
a  dislocation  at  the  ilio- 
femoral joint  cause  the  sciatic 
ner\'e  to  be  hooked  up  in 
tnmpiicai^  fntnt  of  the  neck  of  the  fe- 
mur, the  immediate  effect, 
according  to  Allis,  will  be 
flexion  of  the  tliigh  u[K>n  tlie  pelvis  and  of  the  leg  upon  the  thigh,  oiving 
to  tlie  sudileu  shortening  of  the  nerve.  This  will  also  cause  a  cord-like 
structure,  to  bo  seen  or  felt  in  the  jtopliteal  space,  which  can  be  made  to 
rise  and  disai>pear  by  extension  and  flexion  of  the  log  on  the  thigh.  To 
remedy  this  condition  Allia  projKwes  to  redislocatc  the  femur,  cut  down 
ui»on  the  nerve  in  the  nnddle  third  of  the  biick  of  the  thigh  and  draw  it 
out  of  the  wound  with  the  finger.  The  disloe^ition  is  then  reduced,  the 
ner\-c  sdlowcil  to  slip  back  into  the  wound  and  the  incision  closed.' 

A  formidable  complication  of  dislocation  of  tlic  head  of  the  femur 
is  fracture  of  the  shaft.  Allis  reduces  the  dislocation  accomfianiod  by 
fracture  l»y  using  the  ctmnection  lietwecn  the  fragments,  whicli  is  partly 
periosteal,  partly  tendinous  and  jMirtly  muscular,  to  make  traction  npim 
the  upjier  fragment.  He  calls  attention  to  the  fiict  that  rotation,  cir- 
cumduction and  leverage  tliniugh  the  agency  of  the  lower  fragment 
L-  retlucticn  of  (iisUications  of  the 


Iifagnun  «howlug  letond 
preeaurrmB^i-b]'  tbt 


reproenl*  [he  direct Iud 
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Fig.  312. 


is  impossible.  He  riKluces  forward  dislocations  accompanied  by 
fracture  by  making  traction  outward,  with  pressure  upon  the  head 
by  the  hand  of  an  assistant.  If  this  is  unsuccessful  the  head  must  be 
held  in  position  beneath  the  socket  to  which  it  has  been  drawn,  while 
the  surgeon  reverses  the  direction  of  traction  and  makes  it  inward 
or  obliquely  inwanl  and  downwanl. 

In  the  posterior  dislocations  the  principle  is  the  same.  Here  the 
traction  is  directly  upward  followed  by  traction  upward  and  inward 
and  accompanied  all  the  time  by  pressure  of  the  hand  of  an  assistant 
upon  the  head  of  the  tn>chanter  to  keep  the  upper  end  of  the  bone  from 
slipping  backward. 

After  reduction  of  dislocations  of  the  hip  the  patient  should  remain 
in  bed  for  a  couple  of  weeks.  If  a  fracture  Ik*  present  as  a  complica- 
tion, the  time  of  treatment  must  be  extended  accordingly. 

Old  Dislocations  of  the  Femur. 

Luxations  which  have  been  allowed  to  remain  unreduced  have  been 
successfully  replaced  a  long  time  after  the  injury.  Careful  attempts 
should  therefore  be  made  at  re- 
duction even  if  the  length  of  time 
is  a  number  of  months.  Great  care 
must  be  taken,  however,  that  dam- 
age is  not  done  to  the  soft  jmrts  or 
fracture  of  the  neck  of  the  bone 
caused  by  the  manipulation.  Ar- 
throtomy,  followed  by  excision  of 
the  head  of  the  bone,  or  an  oste- 
otomy of  the  neck  is  better  than 
using  great  force  or  iHjrsisting  for 
a  long  time  in  the  efforts  at  reduc- 
tion. 

Dislocations  of  the  Tibia. 

The  tibia  may  be  dislocated  for- 
wards, l>ackwards,  outwards  and 
inwards  at  the  knee.  A  n>tary 
dislocation  may  he  produced  by  a 
twisting  force.  Complete  disloai- 
tions  of  the  knee  are  apt  to  be  as- 
sociated with  great  damage  to  the 
soft  parts.  The  po])liti»al  vessels 
and  nerves  are  liable  to  be 
stretched  or  ruptured.  Thrombo- 
sis may  occur   in    the  vessels   from  Incompli^te  latoral  di«loc-atlon  of  the  tn.ia. 

injury,  insufficient  to  actually  rup-  (Autiior'»ca8e.) 

ture  them,  and  cause  giuijrrene.     The  deformity  is  usually  very  great 

and  the  diagnosis  in  the  complete  dislocations  easy.     A  lateral  dislo- 
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cation  can  hardly  be  complete  withimt  rupture  of  the  soft  parts  suffi- 
cient to  make  it  an  ojjen  dislocation.     Reduction  is  accomplished  by 


tractioti  and  coiinter-tmetioii,  with  ]>re,«surc  upon  the  end  of  the  bone. 

Flexion  ni  tlie  knee  may  aid  in  the  replacement.  Hyperextension  is 
P      ,,,  dangerous  becaurt  of  a  j>ossihly  injuri- 

ous tension  I>eing  put  ujron  the  ]X)pliteal 
vessel;;,  though  it  would  otherwise  seem 
to  he  a  valuable  adjuvant. 

Dislocations  of  the  Patella. 
The  [Mitella  may  be  dislocated  outward 
or  inward,  it  may  l>e  n)tated  upon  its 
axis  so  as  to  stand  U)>oa  one  edge,  or 
it  may  be  turned  entirely  over  so  that 
rlSiu'!?"'^  the  cartilaginous  surface  is  directly  under 
AD  or  TLBii  tlie  skin.  The  outivard  displacement  is 
more  coramou  than  the  inward,  because 
of  the  oblique  manner  in  which  the 
muscular  and  tendinous  6bers  of  the 
exteniior  muscle  are  attached  to  it  and 
liccause  of  the  size  and  shape  of  the  ar- 
titnilar  surface  of  tlie  external  condyle. 
The  other  dislncaticms  of  the  patella  are 
rare.  Muscular  contraction  as  well  as 
direct  violence  may  cause  the  luxation. 
Tlie  symptoms  are  change  In  shape  ot 
the  joint  and  absence  of  mobility.  In 
reducing  a  dislocation  of  the  patella  the 
(juadricciw  extenwjr  musele  should  be 
relaxed  as  far  as  possible  by  flexing  the 
hip  and  extending  the  knee.  Direct 
pressure  may  then  lie  sufficient  to  replace 
the    luxated   sesamoid    l>one.     Rapidly 

Aniii..r','..«K--r  uMmiu(.i^Jdi.i.K:atinunf  guccecding  partial  flexions  and  complete 
extensions  of  tlie  leg,  with  manipulation 

of  the  bono  and  pressure  in  a  direction  opjxjsite  to  that  of  the  dis- 
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locatiou  will  sometimes  be  efTective  when  other  means  fail.  Incision 
so  as  to  give  direct  access  to  the  bone  is  proper  when  manipulation  has 
been  unavailing. 

Dislocations  of  the  Semilunar  Cartilages. 

Dislocation  of  the  intra-articular  cartilages  of  the  knee  may  occur 
as  the  result  of  excessive  flexion  or  a  sudden  wrench  of  the  joint. 
The  displacement  is  generally  backwards,  but  it  may  be  forwards. 
The  inner  cartilage  is  more  apt  to  be  displaced  than  the  outer  one. 
When  the  displacement  is  towards  the  periphery  the  cartilage  may 
project  as  a  ridge  at  the  upper  border  of  the  tibia.  A  relaxed  knee 
joint  or  previously  injured  crucial  ligaments  may  be  predisi>osing 
causes.  The  cartihige  wlien  pressed  out  of  place  may  become  crum- 
pled or  bent  u}X)n  itself  and  wedged  between  the  fenuir  and  tibia. 
During  stooping,  knt^eling,  or  excessive  flexion  of  the  knee  during 
gymnastic  perfornumces  or  otherwise,  a  sudden  intense  sickening 
pain  is  felt  in  the  joint.  The  joint  becomes  locked  in  extreme 
flexion  and  cannot  be  extended.  The  patient  may  be  thrown  down  by 
the  sudden  pain  occurring  under  such  circumstances.  Sometimes  the 
accident  occurs  in  knees  predisi)osed  to  the  injury,  when  the  joint  is 
only  partially  flexed.  The  til)ia  and  femur  are  sometimes  seen  to  be 
separated  and  the  displaced  cartilage  may  be  felt  in  the  interval.  If 
the  displaced  cartilage  is  not  replaced,  synovitis  of  the  joint  soon 
occurs. 

Quite  often  the  patient  liimself  is  able  to  reduce  the  dislocated  carti- 
lage, relieve  the  pain  and  restore  the  motions  of  the  joint.  Keduction 
is  almost  always  quickly  accomplished  by  hy|)erflexion  of  the  joint,  ac- 
companied by  traction  and  sudden  full  extension.  The  joint  should 
Ik;  immobilized  for  al)out  three  weeks  in  a  gypsum  dressing  or  splint 
after  the  cartilage  has  been  replaced.  It  is  well  for  the  patient  to 
wear  some  sort  of  supporting  bandage  or  knee  cap  which  will  prevent 
him  flexing  the  joint  fully. 

When  there  is  a  tendency  for  the  accident  to  recur  it  is  projKT  to 
open  the  joint  and  sew  the  semilunar  cartilage  to  the  fascia  and  peri- 
osteum at  the  head  of  the  tibia.  Arthrotomy  is  also  proper  if  it  is 
impossible  to  reduce  the  cartilage  properly  on  ac(M)unt  of  it  being  bent 
or  crumpled.  Under  such  circumstances  it  may  be  wiser  to  remove 
the  cartilage  entirely. 

Dislocations  at  the  Tibio-Fibular  Joint. 

The  upper  end  of  the  fil)ula  may  be  dislocated  from  its  articulation 
with  the  tibia  forwards  and  backwards.  The  deformity  is  easy  of  de- 
tection. Reduction  is  to  l)e  obtained  l)y  flexing  the  knee  and  making 
pressure  on  the  dis])laced  bone.  Kecurrence  is  to  be  averted  by  a 
plaster  of  Paris  splint ;  or  the  bone  may  be  nailed  to  the  tibia.  An 
upward  luxation  may  take  place  when  the  Ixme  is  detached  at  both 
the  lower  and  upper  articulations  and   pushed  bodily  upwards.     Dis- 
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location  at  the  lower  tibio-fibular  joint  is  even  more  rare  than  at  the 
upper,  unless  it  occurs  in  connection  with  fracture. 

DislocationB  at  the  Tibio-TarsaJ  Joint. 

The  foot  may  be  dislocated  from  the  tibia  and  fibula  backwards,  for- 
wards and  laterally.  The  lateral  dislocations  are  accompanied  by 
fracture  of  one  or  both  malleoli  and  arc  probably  best  considered  as 
fractures  permitting  displacement  of  the  joint  surfaces.  The  posterior 
luxation  of  the  tarsus  causes  marked  lengthening  of  the  heel ;  the  an- 
terior luxation  causes  shortening  of  the  heel.  These  dislocations  are 
reduced  by  flexing  the  knee  to  relax  the  ciilf  muscle,  making  traction 
and  suddenly  flexing  or  extending  the  foot  upon  the  leg.  If  neces- 
sary, the  tendon  of  Achilles  may  be  cut  subcutaneously  to  lessen 
muscular  resistance.  The  astragalus  with  the  attached  foot  may  be 
dislocated  upwards  between  the  ends  of  the  tibia  and  fibula  without 
fracture  of  these  bones.  Traction  and  manipulation  and  excision  of 
the  astragalus  are  possible  methods  of  treatment. 

Dislocations  of  the  Tarsal,  Tarso -Metatarsal,  Phalangeal  and 

Inter.Phalangeal  Joints. 

Dislocation  of  the  c»alcaneum  and  scaphoid  from  the  astragalus  may 
occur  and  is  called  subastragaloid  dislocation.  Some  writers  speak  of 
this  luxation  as  a  dislocation  of  the  astragalus.  Other  dislocations 
may  occnir  among  the  tarsal  bones.  Reduction  may  be  attempted  by 
pressure,  after  relaxing  the  muscles  by  flexion  of  the  knee  and  ma- 
nipulation of  the  ankle.  If  this  fails,  arthn)toniy  and  excision  are 
proper. 

The  metatarsal,  phalangeal  and  interphalangeal  luxations  resemble 
the  corresponding  lesions  of  the  hand  and  require  similar  treatment. 

OPERATIONS  UPON  JOINTS. 

Aspiration. 

Aspiration  of  a  joint  is  performed  with  a  sterile  aspirating  needle 
thrust  into  the  articular  cavity  at  a  point  where  the  synovial  sac  is 
near  the  surface  of  the  limb.  It  is  valuable  to  relieve  tension  and  pain 
in  acute  synovitis,  to  withdraw  the  articular  effiision  and  blood  accom- 
panying fracture  of  the  patella  ;  and  to  make  certain  that  the  fluid  in 
a  distended  joint  is  purulent.  If  purulent  fluid  escapes  through  the 
aspirator,  incision  into  the  joint  cavity  must  be  done  at  once.  Septic 
fluids  in  joints  are  very  dangerous  and  lead  quickly  to  pyaemia. 

Arthrotomy. 

Incision  into  a  joint  is  called  arthrotomy,  whether  it  be  done  for 
establishing  drainage,  removing  foreign  bodies,  permitting  exploration 
or  for  any  other  purpose.     The  incision  should  be  large  enough  and 
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made  where  the  cavity  of  the  joint  is  near  the  surface.  The  cut  should 
be  similar  to  that  described  for  excision  of  the  special  joint.  For  es- 
tablishing drainage  in  purulent  and  septic  cases  there  should  usually 
be  two  or  more  incisions,  through  which  drainage  tubes  should  be  placed 
to  permit  daily  irrigation  with  sterile  salt  solution  or  very  Meak  anti- 
septic solutions  (corrosive  sublimate  1 :  5000). 

Arthrectomy. 

Erasion,  or  arthrectomy,  consists  in  cutting  away  or  scraping  away 
with  the  curette  the  synovial  membrane,  cartilages  and  su|>erficial 
portion  of  bone  which  are  diseased.  Only  the  diseased  tissue  is  re- 
moved, and  much  of  the  joint  function  may  be  preserved.  It  is  used 
almost  exclusively  in  tubercular  arthritis,  and  requires  arthrotomy  to 
be  done  first. 

Excision  or  Resection  of  Joints. 

These  terms  are  now  used  as  synonyms  and  mean,  when  applied  to 
joints,  that  the  articular  surfaces  of  one  or  both  bones,  with  the  syno- 
vial membrane  and  cartilages,  are  cut  away.  If  the  end  of  one  bone 
only  is  removed  it  is  a  partial  excision.  If  the  joint  has  been  destroyed 
by  arthritis  and  a  bony  ankylosis  remains,  cutting  away  the  bone  at 
the  seat  of  the  synostosis  is  still  called  an  exci^iion  of  the  joint.  The 
object  of  excision  is  to  remove  the  diseased  or  injured  bone  and 
soft  parts  of  the  joint,  to  correct  the  deformity  of  ankylosed  articula- 
tions, to  establish  a  false  joint  or  sometimes  to  obtain  a  stiff  limb  by 
obtaining  bony  ankylosis  instead  of  a  movable  joint.  The  last  object 
is  at  times  desirable  when  the  usefulness  of  a  knee  or  ankle  is  impaired 
by  paralysis  and  a  stiff  joint  will  give  better  use  of  the  leg.  Tuber- 
cular arthritis  is  probably  the  most  common  cause  of  excision.  Ex- 
cision may  often  be  employed  instead  of  amputiition  in  gunsliot  and 
other  injuries  to  joints. 

The  incisions  should  be  made  so  as  to  preserve  as  far  as  possible 
the  soft  parts  external  to  the  joint,  to  avoid  important  vessels  and 
nerves,  to  give  room  to  thrust  the  lx)ne  ends  through  the  cut  and  per- 
mit the  use  of  the  saw  or  chisel,  and  to  preserve  the  attachments  of  the 
tendons.  The  joint  is  exposed  by  an  appropriate  incision  or  incisions, 
the  capsule  divided,  the  bone  ends  cleared  of  soft  parts  and  thrust 
through  the  wound  and  sawed  off.  The  removal  of  bone  in  the  young 
should  avoid  if  possible  injury  to  the  epiphyseal  cartilage,  lest  the 
growth  of  the  bone  be  impaired.  A  limb  is  necressarily  shorter  than 
normal  aft^r  excision  ;  and  if  the  lower  extremity,  it  should  be  length- 
ened by  wearing  a  shoe  with  a  high  sole  or  metal  extension.  An  ex- 
cised joint  in  the  lower  limb  needs  for  a  long  time  after  operation  a 
brace,  to  enable  it  to  bear  the  weight  of  the  body  and  to  prevent 
muscular  displacement  of  the  bones.  It  is  not,  as  a  rule,  necessary  to 
suture,  nail  or  screw  the  l>ones  together,  because  union  takes  place  as 
in  fractures  if  the  osseous  structures  are  kept  in  apposition  by  gypsum 
splints  or  other  devices  for  a  few  weeks.     AVhen  it  is  desired  to  have 
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a  false  joint,  or  psoudarthrosis,  established  a  considerable  portion  of 
each  component  of  the  joint  is  removed  and  no  attempt  is  made  to  ob- 
tain union  by  the  protracted  use  of  retentive  apparatus  or  splints.  If 
muscles  or  tendons  are  divided  during  the  (ijjeration,  they  should  be 
united  with  sutures  of  chromieized  or  formaldeliyde  cutgut.  The  Es- 
march  apparatus  for  producing  artificial  ancemia  may  or  may  not  be 
used.  Sometimes  better  access  is  given  to  the  Imne  and  the  surgeon  is 
l)etter  able  to  strip  the  sitft  parts  from  tlie  bones  by  making  two  in- 
cisions. It  is  not  worth  wliile  to  endeavor  to  retain  the  jieriosteum 
covering  the  portions  of  bone  to  Ix'  removed.  Subperiosteal  excisions, 
as  these  opcmtions  with  retention  of  the  periosteum  are  called,  are  theo- 
retically desirable  ;  but  practically  they  are  often  impossible  and  some- 
times, as  in  tiiberctdar  arthritis,  undesirable.  Some  authorities  pre- 
serve, not  only  the  periosteum,  but  try  to  protect  the  ligamentous 
ca|)sule  as  fiir  as  possible  from  incision  and  laceration  by  chiselling 
loose  the  bony  attachments  of  the  ligaments  rather  than  out  the  liga- 
ments. 

EXCISIONS   OF   SPECIAL  JOINTS. 

Excision  of  the  Temporo-Maxillary  Joint. 

Tliis  articulation  is  easily  exposed  for  excision  by  an  incision  an  inch 


:i  half  long  nuiiiing 
i\u-  mid<«c  ..f  til 


ard  from  a  |Miiiit  just  behind 
k  of  tlie  niatidiblc  is  divided  with 
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f«aw,  forcciw  or  cliisol  and  tlio  ligflmeiits  incist.'d  to  allow  the  removal 
of  the  condyle.  O^k-otomy  of  the  neck  may  be  just  a-i  efiieient,  in 
cases  of  niikylosis,  as  exeisioii. 

Excsision  of  the  Shoulder  Joint. 

This  operation  is  satisfactorily  accom|ilishe(l  hy  an  obliqne  incision 

in  front,  when  the  hnnieral  lieatl  alone  is  diseased;  and  liy  a  ]>ostcrior 


curved  incision  with  osteoplastic  section  of  the 
glenoid  fossa  of  the  sea|)ula  is  also  involved.  The 
anterior  incision  b^ins  at  the  clavicle  above  the 
eoronoid  process  of  the  scapula  and  mnsdownwaitls 
ond  outwards  along  the  anterior  edge  of  the  deltoid 
muscle,  avoiding  the  cephalic  vein  which  is  disjilaecd 
inwards.  The  fibers  of  the  deltoid  are  di\-ided  close 
to  the  claviele,  but  in  the  rest  of  the  wonnd  the  mus- 
cle is  drawn  outwards.  The  sheath  of  the  lou^:  head 
of  the  bicejw  is  o|)ened,  the  capsule  inciswl  longitiidi- 
nallv  and  the  nniselca  detached  while  rotating  the 
head  of  the  l>one  in  apjn-opriate  directions. 

The  posterior  nu'thw]  is  begun  by  a  cut  starting 
at  the  acromio-claviciilar  joint,  carried  over  the  top 
of  the  shoulder  along  the  nppcr  edge  of  the  acro- 
mion to  the  base  of  that  process  and  tlienei-  down- 
wards and  outwanls  in  a  curvni  dirivtioii  to  a  ]M>int 
two  inches  jil)Ove  the  posterior  fold  of  the  a.'cilla. 
The  acromio-elavicular  joint  is  oiiencd,  the  acromion 
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(bleared  of  muscular  attatclinients  at  its  base,  the  poBteriur  fibers 
of  the  deltoid  cut  and  the  saw  or  chisel  applied  to  tlie  root  of 
the  acromion.  Tlien  thii<  detached  process  aud  the  deltoid  are  turned 
forwards  and  the  capsule  opeued  longitudinally.  The  acromio-dcltoid 
flap  is  replaced  after  the  joint  surfaces  have  been  sawed  or  chiselled 
away.  The  aeromidii  uiay  or  may  not  be  sutured.  A  retentive  dressing 
or  a  gypsum  splint  is  then  applied. 

Excision  of  the  Elbow  Joint. 
It  is  inipi>rtaiit  in  excision  of  the  elbow  to  avoid  injury  to  the  ulnar 
nerve,  whieli  lies  in  tlie  hollow  behind  the  intiTual  epicondyle,  and  t« 
preserve  tlie  tubercle  of  tlie  radius  and  the  l»ase  of  the  coronoid  process 
to  whieli  are  attached  the  biceps  and  the  anterior  brachial  muscle.-^ 
respectively.  A  hmgitudinal  incision  on  the  back  of  the  joint,  a  little 
inside  of  the  middle  line  of  the  olecranon  gives  in  most  cases  sufficient 
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room.  The  cut  should  be  alx)ut  four  inches  long.  Instead  of  this 
uu'ision,  one  may  be  made  on  each  lateral  aspec't  of  the  joint : — a  long 
one<in  the  radial,  a  short  one  <ni  the  ulnar  side, — or  an  angular  wound 
may  be  made  on  the  dorsum  and  radial  surfaces.  The  angular  incision 
is  lieguii  at  the  external  sniira-i-ondyloid  ridge,  al»()ut  two  inches  above 
the  line  of  the  nrticnlation,  and  is  carried  <lownwards  nearly  parallel 
with  the  axis  of  the  humerus  to  the  head  of  the  radius.  Then  its 
eonrs(!  is  allered  and  it  runs  to  a  point  over  the  jxisterior  border  of  the 
nlna  about  three  inches  below  the  tip  of  the  olecranon.  In  the  latter 
part  of  its  e<)urse  it  follows  the  line  of  the  tmter  boi-der  of  the  anconeus. 
After  the  attachments  have  been  sufficiently  severed,  the  forearm  is 
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dfuuii  iimirnU  bh  as  tn  t-imw  pnitruskm  i>f  the  upper  ('litis  of  tlio  railius 
and  ulua  tliiiiugh  tliis  wound.  Splints  rilioiild  usually  be  a])])lictl  fij 
as  to  haw  tliv  elbow  slightly  flexed  and  the  hand  proiiated.  The  right 
angle  p<isiti()n  of  the  elWw  in  nuire  likely,  it  is  sai<l,  to  ennsc  a  flail- 
like  limb  and  interfere  with  the  limniition  of  a  satis f'aetorj-  fsd^ie  joint. 

Excision  of  the  Wrist  Joint. 

The  advantages  i>f  retaining  the  fingers  and   hand,  whenever   pon- 

sihlc,  in  the  ojKTative  surgery  of  the  u)n>cr  extivniity  make  excision  of 


! 


the  wrift  a  ilesinibU-  and  imixirUnit  o|>eriUion.     ( 'onipletc  excision  ^in- 
sists in  the  removal  of  the  lower  ends  of  the  nidins  and  nlna  and  the 
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finit  row  of  cnqml  bones  with  the  oxception  perhaps  of  Uie  pisifomi. 
Sometimes  the  boDOi^  of  the  second  n»w  and  even  the  bases  of  the 
metacariml  bones  may  be  exeiseti  A  dorsal  incision  four  or  five 
indies  ill  length  is  made,  running  from  the  middle  of  the  metacarpal 
bone  of  the  middle  finger  upwards  over  the  middle  of  the  wrist  joint. 
It  corresponds:!  to  tlie  iutervul  lietwceu  the  tendons  of  tlie  common  ex- 
tensor ()f  the  fingci-s  and  the  extensor  of  the  index  on  one  side  ant!  the 
extensor  of  the  second  plinlanx  of  the  thumb  on  the  other.  The  cut 
may  be  made  nearer  the  ninar  side  of  the  wrist,  if  the  o|>erator  prefer. 
The  tendons  are  disjtlaced  laterally  or  detached.  If  it  is  necessary 
to  divide  any,  they  itre  marked  t<)  avoid  confusion  and  subsequently 
sutured. 


Excision  of  Hetacairpal,  Hetacarpo-Phalangeal  and  Inter- 
Fhalangeal  Joints. 

These  Joints  aR-  ex<'ised  thntugh  hmgitudiiiid  incisions  on  the  dorsjd 
surtace :  The  Imne  outting  forc'cps  is  a  ustrftd  instrument  with  which 
to  divide  the  Imhic. 
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of  the  Hip  Joint. 

When  the  hip  is  excised,  the  femoral  head  alone  is  nsnall y  removeil ; 
though  at  times  it  may  be  necessaiy  to  st»ra{K^  or  eliisel  awiiy  tlie 
acetabulum.  The  smaller  trochanter  to  which  the  ilio-ps<^is  muscle  is 
attached  should  be  presen-ed  if  }x)ssible.  Usually  this  may  l>e  done, 
A  longitudinal  incision  l)ehind  the  posterior  Imrder  of  the  great  tro- 
chanter or  a  posterior  angular  incision  further  back  will  he  found 
satisfactorj-  for  resection  of  this  articulation.  The  longitudinal  cut  is 
begun  one  and  a  half  inches  above  and  a  little  behind  the  greater  tn>- 
chanter  and  continued  downward  in  a  verticjil  line  for  five  or  six 
inches.  The  capsule  is  opened  and  the  femoral  neck  divideil  by  an 
osteotome  or  saw.  The  head  is  then  seized  with  forceps  and  removed 
after  dividing  the  n)und  ligament  within  the  joint.  The  awtabulum 
is  then  dealt  with,  if  need  be,  with  gouge  or  curette. 

The  posterior  angular  incision  is  made  by  inserting  the  knife  at  the 
base  of  the  greater  trochanter,  on  the  outer  surface  of  tlie  hip,  and  cut- 
ting upwards  to  the  anterior  superior  angle  of  that  pnmiinenct* ;  then 
the  incision  changes  its  diret»tion  and  extends  upwanls  and  inwanls 
in  a  Hue  jmrallel  with  the  fibers  of  the  great  gluteal  muscle.  A  gyp- 
sum splint  or  traction  apparatus  will  steady  the  limb  after  the 
operation. 

As  fibnnis  or  bony  ankylosis  is  usually  expected  and  wanttnl,  pas- 
sive motion  is  not  performed.  It  may  be  well  to  keep  tlie  limb 
slightly  abducted,  as  adduction  is  likely  to  occur.  A  high  soled  shoe 
is  worn  to  give  length  to  the  limb. 

Excision  of  the  Knee  Joint. 

In  knee  joint  resection  the  popliteal  vessels  and  nerves  nuist  be 
preserved  from  injury.  The  object  of  the  oj)eration  is  to  obtain 
ankylosis  in  the  extended,  or  rather  in  the  almost  completely  extended, 
position.  There  is  a  tendency  to  posterior  dislocation  of  the  tibia  or 
flexion  of  the  joint  after  excision  of  the  knee,  due  to  the  action  of 
the  powerful  flexor  muscles.  This  is  to  be  avoided  by  wearing  a 
metal  brace  to  support  the  joint,  until  the  tendency  no  longer  remains 
and  the  ankylosis  is  firmly  established.  It  is  also  prevented  to  some 
extent  at  least  by  sawing  the  femur  so  as  to  make  it  convex  and  the 
tibia  so  as  to  make  it  concave.  A  curved  incision,  with  its  concavity 
upwards,  across  the  leg  just  below  the  patella  is  the  best  method  of 
opening  the  joint.  In  most  cases  it  is  best  to  remove  the  patella  as 
well  as  the  ends  of  the  femur  and  tibia.  This  transverse  curved  in- 
cision must  have  its  ends  far  enough  behind  t4)  encircle  two  thirds  of 
the  circumference  of  the  limb.  The  skin  and  fascia  are  dissected  up- 
wards, leaving  at  first  the  ligament  of  the  patella  and  the  bone 
itself  uninjured.  The  aponeurosis  of  the  (juadriceps,  in  which  the 
patella  is  imbedded,  is  cut  loose  from  that  bone  ;  th(j  ligamentous  ca))- 
sule,  the  synovial  membrane,  which  runs  far  up  under  the  (quadriceps, 
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and  the  semi-lunar  cartilages,  as   well  as  the  patella  and  the  ligament 
of  the  patella,  which  is  now  divided,  are  then  dissected  out.     This  is 
abetter  method  probably  than  that  which  divides  the  ligament  of  the 
patella  when  the  cntancous  incision  is  made.     The   ends  of  the  femur 
and  tibia  are  readily  protruded  after  the  ligamentous  capsule  has  been 
removed,  and  the  saw  is  applied  so  as 
to  avoid  injury  to  the  epiphyseal  carti- 
'^'    "  ■  lages.     Sutures  or  nails   may  be  era- 

ployed  to  hold  the  bones  in  apposition 
but  are  not  necessary-,  if  a  good  splint 
of  gypsum,  metal  or  wood  is  adapted 
to  the  limb.  A  iiigh  soled  shoe  is 
worn  to  compensate  for  the  removal 
of  bone. 


Excision  of  the  Ankle  Joint. 

Ttiis  oiK^ration  is  satisfactorily  [lerformcd  by  si  semilunar  incision  on 
the  ont.-iiilc  of  the  joint,  extending  from  tiic  antericir  aspect  of  the 
joint  around  under  the  extcniiil  malleolus  ami  up\rards  along  tlie  ex- 
ternal cflgp  of  tin-  tendon  of  Achilles.  The  long  and  short  peronei 
niuKcU'rf  may  ivfuiirt'  division;  but  in  wmic  ciiscf"  tlieyc;in  be  displaced 
iKieliwards.  Tf  they  are  cnt,  they  arc  subs<'<juently  sutured.  The 
luwcr  end  ol'  tlio  fibula  is  clcai-ctl  of  soft  |)art8,  the  external 
ligaments  cut  and  the  foot  iR-nt  strongly  inwards  so  as  tfl  ex- 
pose tlic  j'lint  thoroughly.  Tlic  necessary  amount  of  Iwne  is  then 
reniove<l. 
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Excision  of  the  Tarsal, 

Metatarsal  and  Inter- 

phalangeal  Joints. 

These  joints  are"' cxciscfl  by 
tlorsiil  or  lateral  iiioisioiiii  in  a 
manner  similar  to  that  ad(>ptc<d 
in  the  hand. 

Variims  resections  have  been 
devised,  to  give  length  to  the 
limb  and  avoid  the  necessity  yf 
an  arliticial  log  or  fnot,  in  cases 
of  bone  disease  or  incurable 
ulceration.  Among  the  moat 
interesting  is  that  for  removing 
the  heel  and  much  of  the  tarsus 
ilhistnited  in  the  cuts. 


CHAPTER  XX. 

SURGICAL  DISEASES  OF  THE  RESPIRATORY  ORGANS. 
DISEASES    AND    INJUBIES    OF    THE    NOSE. 

Foreign  Bodies  in  the  Nose. 

Small  8toiK«,  beads  and  peas  are  occasionally  pushed  into  the 
anterior  nostrils  by  children  and  become  fastened  in  the  nasal  cham- 
bers. A^ery  rarely  small  seeds  or  fruit  stones  may  get  into  the  pos- 
terior nostrils  during  vomiting.  Such  foreign  bodies,  if  allowed  to 
remain,  set  up  inflammation  of  the  mucous  membrane  of  the  nose  and 
give  rise  to  an  offensive  discharge  which  sometimes  is  mistaken  for 
grave  disease  of  the  nasal  structures.  Foreign  bodies  should  be 
removed  from  the  nasal  cavities  by  a  small  hook,  such  as  comes  in 
pocket  cases,  a  strabismus  hook  or  some  similar  instrument.  It  is 
usually  necessary  for  the  surgeon  to  illuminate  the  nasal  cavities  by 
means  of  a  forehead  mirror.  When  foreign  bodies  cannot  be  removed 
in  this  manner  they  may  be  washed  out  of  the  nostrils  by  means  of  a 
douche.  The  tube  of  the  douche  is  placed  in  the  nostril  opposite  to 
the  one  which  is  occluded,  while  the  patient's  head  is  bent  forward 
with  the  mouth  open.  The  stream  of  water  then  passes  around  the 
posterior  border  of  the  septum  and  into  the  closed  nostril  behind  the 
foreign  substance.  This  is  then  washed  out  by  the  current  coming 
from  behind.  The  foreign  body  might  be  pushed  back  into  the 
pharynx  and  thus  removed,  but  there  is  danger  of  it  falling  into  the 
glottis  and  of  producing  asphyxia.  It  is  better,  therefore,  to  extract 
such  substances  from  the  anterior  nares. 

Rhinoliths,  or  nose  stones,  are  concretions  of  phosphate  of  lime  and 
mucus  which  sometimes  form  in  the  nose,  having  for  their  nuclei  small 
crusts  of  secretion  or  foreign  bodies.  These  rhinoliths  should  be 
removed  in  the  same  manner  as  foreign  bodies.  If  they  are  large 
they  can  be  crushed  previously  with  a  \yair  of  forceps. 

EpistBiXis. 

Pathology. — Bleeding  from  the  nose  may  be  the  result  of  injury,  or 
it  may  occur  as  a  symptom  of  fibroid  or  malignant  tumors  in  the  nose 
or  pharynx.  It  occasionally  occurs  sjxmtancously ;  and  is  due  in 
such  cases  to  congestion  of  the  mucous  membrane,  which  may  Ix)  as- 
sociated at  the  time  with  congestion  of  the  brain,  cirrhosis  of  the  liver, 
granular  kidneys,  heart  disease,  scurvy  or  some  of  the  essential  fevers. 
It  is  due  occasionally  to  an  iniiK)verished  condition  of  the  bKn^d,  and 
is,  as  is  well  known,  an  early  symptom  of  typhoid  fever.  Bleeding 
.  is  said  to  occur  at  times  from  small  ulcei*s  upon  the  mucous  membrane. 
86  561 
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Kpistaxis  is  usually  exhibited  Ijy  an  escape  of  blood  from  the 
anterior  nostrils,  but  it  may  run  Itai-kwarcl  into  tlie  pharyux  and, 
getting  into  tbe  stomacli,  I)e  aiil)seqiieutly  vomited,  giving  tlie  ap|»ear- 
ancc  of  ha'inateincsis.  It  may  get  into  tbc  larynx  and  l)e  coughed  up 
in  a  red,  frothy  state  resembling  Wmnptysis.  Sueb  errors  are  avoided 
by  examination  of  the  pharynx  and  fauces  iu  a  good  light.  When  the 
blood  comes  from  the  nose  it  will  be  seen  trickling  down  the  posterior 
wall  of  the  pharj-nx. 

Treatment. — The  treatment  of  e]ti.-:;taxi,s  involves  the  consideration 
of  tlie  caused  which  lead  to  its  ocenm-nce  and  repetition.     The  visceral 
factor  in  such  bleeding  should  be  treiittd  by  appropriate  medical  means. 
Traumatic    epistnxis,   as    a 
Fkj.  327.  rule,  ceases  sjxintaiieously  and 

needs  no  treatment.  It  should 
be  reinembereti  also  that  in 
cases  of  plethora,  in  which 
there  is  congestive  headache 
or  other  symptoms  of  cerebral 
engorgement,  bleeding  from 
the  nose  may  be  a  sulutal*y 
symptom.  Internal  remedies, 
sui-li  as  gallic  acid  and  prep- 
arations of  lead,  opium  and  er- 
got, are  given  to  diminish  the 
tendency  to  nose-bleeding,  but 
are  of  little  value  at  the  time 
of  its  wcurreiice.  In  cases  of 
modemtt!  severity  tbe  patient 
should  be  made  to  lie  down, 
with  his  head  considerably 
elevated  and  with  iced  <-loths 
applied  constantly  on  the  nose. 
He  should  then  grasp  the 
eartilaginous  portion  of  tbe  nose  with  bis  thumb  and  forefinger  in 
such  a  way  as  to  keep  the  nostrils  tightly  closed.  The  firm  pres- 
sure by  tbe  fingers  prevents  the  access  of  air  and  gives  an  op)iortunity 
fiir  the  clots  to  clo.*c  the  bleeding  orifice.  It  has  been  suggested  that 
]iressure  with  the  finger  u|X)n  the  facial  arteries  will  limit  the  amount 
of  blood  flowing  thnuigh  tbe  nose  and  aid  in  stopping  hemorrhage. 

Wbcii  these  simple  measures  are  not  suftieicnt  to  arrest  the  bleed- 
ing and  the  [>atient  shows  signs  of  great  exhaustion  from  the  loss  of 
blood,  it  is  prcnier  to  jjlug  tbe  nose  uiw>n  the  side  which  is  bleeding. 
The  pro|XT  nieth(Hl  of  doing  this  is  to  tie  a  piei-c  of  antiseptic  sponge, 
about  iLS  large  as  a  goiwl  size  marble,  to  the  end  of  a  pie^*  of  silk  liga- 
ture. The  s|M)iige  is  then  pushed  along  the  f1(K>r  of  the  naris  until  it 
reaches  the  posterior  opening  of  the  nasal  cavity  ;  the  string  will  hang 
out  of  the  anterior  nostril.  A  similar  piece  of  sponge  with  a  hole  in 
the  middle  should  now  be  threaded  ujKtn  this  string  and  crowded  back 
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by  means  of  the  forceps  into  the  nasal  chamber.  By  thus  packing  with 
successive  pieces  of  sponge  the  whole  nasal  chamber  from  the  anterior 
to  the  posterior  opening,  bleeding  is  absolutely  prevented  by  the  pres- 
sure of  tlie  sponge.  The  sponge  may  be  allowed  to  remain  in  place  for 
from  twenty  four  to  forty  eight  hours.  If  the  nose  has  been  thoroughly 
washed  out  previously  with  an  antiseptic  solution,  which  of  course 
must  be  of  the  non-iK)isonous  kind,  and  if  the  sponge  and  silk  are 
thoroughly  antiseptic,  there  is  little  danger  of  putrefaction  even  when 
the  packing  is  allowed  to  remain  for  a  longer  time.  Usually,  however, 
from  thirty  six  to  forty  eight  hours  is  sufficient  to  preclude  the  possi- 
bility of  recurrence  of  the  hemorrhage.  This  method  is  far  superior  to 
the  use  of  any  method  by  which  a  string  is  brought  out  of  the  mouth 
after  being  attached  to  a  plug  thrust  up  behind  the  soft  palate. 

Nasal  Catarrh. 

Pathology. — The  term  nasal  catarrh  is  used  to  indicate  inflammation 
of  the  mucous  membrane  of  the  nasal  cavities.  It  usually  shows  little 
or  no  ulceration.     There  are  three  forms. 

1.  Simply  nasal  c^itarrh,  in  which  there  is  a  thin  mucous  or  muco- 
purulent discharge  without  thickening  of  the  mucous  membrane  and 
without  incrustation  of  secretion  or  fetid  odor. 

2.  The  hypertrophic  form,  in  which  the  mucous  membrane,  especially 
that  over  the  turbinated  bones,  is  swollen  and  iufiltmted  with  inflam- 
matory deposits,  and  in  which  there  is  a  change  of  voice  and  formation 
of  crusts  within  the  nose. 

3.  The  atrophic  form,  often  called  dry  catarrh,  in  which  there  is 
atrophy  of  the  glands  of  the  mucous  membrane,  so  that  the  nasal  cav- 
ities are  enlarged  beyond  the  normal  condition,  and  are,  of  course, 
larger  than  is  the  case  during  the  existence  of  hypertrophic  catarrh, 
in  which  the  mucous  membrane  is  swollen.  The  atrophic  form  is  ac- 
companied by  great  fetor,  and  seems  to  be  a  stage  following  the  hyi>er- 
trophic  condition. 

Offeasive  odor  does  not  seem  to  be  a  characteristic  of  hyixjrtrophic 
oatarrh,  unless  atrophy  has  begun  in  some  i>ortion  of  the  diseased  mu- 
cous membrane. 

The  term  ozaena  is  often  indefinitely  used  by  surgeons  to  indicate 
the  existence  of  a  fetid  nasal  discharge.  The  term  should  be  discarded, 
however,  because  such  fetid  discharge  may  occur  in  atrophic  catarrh 
and  in  tubercular  or  syphilitic  disease  of  the  nose,  as  well  as  from  for- 
eign bodies  impacted  in  the  nostrils  and  from  other  causes.  A  head 
mirror^  speculum  and  rhinoscope  are  necessary  for  the  correct  deter- 
mination of  these  various  a)ndition8. 

Treatment. — ^The  treatment  of  nasal  inflammations,  except  when 
due  to  syphilis  or  gonorrhoea,  is  not  very  satisfactory,  except  in  the 
hands  of  a  specialist.  Various  forms  of  sprays  thrown  into  the  nose 
by  means  of  an  atomizer  are  valuable ;  and  local  treatment  of  various 
Junds  applied  directly  to  the  diseased  area  are  the  most  efficient  means. 
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Constitutional  treatment  is  required  to  aid  tliese  loctil  measures,  since 
nasal  disease  may  depend  upon  syphilis,  tuberculosis  and  other  condi- 
tions Icadiii};  to  bad  liealth  ;  but  too  much  stress  cannot  be  laid  upon 
tlie  necessity  for  efficient  local  treatment.  Hypertro[^ied  tissue  may 
be  removed  by  the  snare  or  by  the  application  of  the  galvano-cautery, 
or  the  curette. 

Nasal  Polyps. 
Pathology. — ^Tumors  occurring  within  the  nasal  cavities,  as  sessile 
or  peduncitiiited  maizes,  arc  called  polypi  or  polyps.  The  most  com- 
mon form  of  polypus  is 
tlie  myxoma,  although 
fibroma,  sarcoma,  and 
carcinoma  are  not  very 
tnfrLV[iient. 

The  myxoma  is  the 
one  meant  when  thetenn 
|X)Iypus  is  ordinarily 
used.  These  polypi  are 
noii,  gelatinous,  semi- 
translucent,  pinkish  or 
vol lo wish- white  masses, 
which  have  their  attach- 
ment to  the  mucous 
membrane  in  the 
neighborhood  of  the 
up|)er  or  middle  turbi- 
nated bones ;  although 
they  may  arise  in  the 
antrum  and  other  cavi- 
ties connected  with  the 
nose.       They      seldom 

Vor.kal«..<l™«,n,.ght,^^«l«vj,j,.ho-i„«,.«.l  polypi.        ^^^.    f^^    ^j^^    ^f    ^^ 

neptum  of  the  nasal 
cliamlMjrfi,  are  geuerolly  covered  with  ciliated  epithelium  and  are 
multiple,  although  one  or  two  of  the  group  generally  exceed  the 
other!*  in  size.  In  shape,  they  may  vary  from  the  globular  to  the  pyri- 
form  or  ovoid  tbrni. 

Symptoms. — The  respiratory  ob:^truction  due  to  the  condition  causes 
a  change  in  the  tone  of  the  voice,  giving  it  the  so-called  nasal  sound. 
The  interterencv  with  n.'spinition  is  increased  in  damp  weather,  because 
the  tumor  swells  from  abaoqitinn  of  moisture.  An  increased  feeling  of 
stuffiiKiis  in  the  nose  then-fore  occurs  under  such  cireunistan(«s.  There 
is  considerable  nasal  dischai^*,  whi<'h  is  usually  not  offensive;  some 
frontal  hwidaciie  at  times,  and,  jjossibly,  imimimient  of  the.  sense  of 
smell.  The  jinlient  is  apt  to  be  eontinually  snutHing,  because  of  the 
interference  with  respinitiuu  and  the  How  of  mucus.  Obstruction  of 
tlie  tear-duct  may  uccnr  s<'condarily,  and  the  lK)ncs  of  the  nose  may  be 
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pushed  out  of  place,  so  that  the  bridge  of  the  nose  is  widened  by  the 
pressure  of  the  internal  tumors.  Reflex  cough  and  asthma  have  been 
attributed  to  nasal  polypi. 

Diagnosis. — Inspection  of  the  interior  of  the  nose  will  usually  make 
the  diagnosis  clear,  since  hypertrophy  of  the  mucous  membrane  and  the 
other  forms  of  nasal  polypi  show  redness  of  the  surface,  very  different 
from  the  yellowish  pearly  color  of  a  mucous  polypus. 

If  the  tumors  occupy  a  high  situation  or  if  they  are  not  very  largely 
distended  by  the  absorption  of  moisture,  it  may  be  difficult  to  see  them, 
unless  a  speculum  is  used  in  the  anterior  nares  or  a  rhinoscope  em- 
ployed for  the  examination  of  the  posterior  nares.  The  surgeon,  by 
introducing  his  finger  into  the  mouth  and  carrying  its  tip  behind  the 
soft  palate,  may  sometimes  be  able  to  feel  a  mass  protruding  from  the 
posterior  nares  into  the  pharynx. 

Treatment. — Extirpation  of  the  tumors  is  the  proper  treatment 
and  may  be  done  with  the  snare,  or  by  avulsion  with  forceps.  Pain 
can  be  obviated  by  painting  or  spraying  the  interior  of  the  nose  with 
a  solution  of  cocaine.     When  the  surgeon  desires  to  pull  out  a  myxo- 
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matous  polypus  with  the  polypus  forceps,  this  instrument  should  be 
introdu(>ed  into  the  nose  in  such  a  manner  that  the  blades  open  ver- 
tically ;  they  should  then  be  pashed  up  until  the  gelatinous  masses  can 
be  seized  near  their  pedicles  and  pulled  from  their  attachments  by 
twisting.  The  base  may  be  cauterized  with  the  galvano-cautery  or 
some  chemical  agent.  If  the  polypus  protrudes  from  the  jwsterior 
nares,  a  forceps  introduced  by  the  mouth  may  sometimes  be  effective. 

Intra-nasal  fibroid  polyps  usually  arise  from  the  posterior  part  of 
the  septum  or  from  the  superior  turbinated  bone,  and  may  project  into 
the  pharynx,  antrum  or  pterygo-maxillary  fissure.  It  may  occur  that 
the  growth  will  force  its  way  into  the  orbit,  into  the  cranium  or  out 
upon  the  cheek,  having  previously  caused  absorption  of  the  bony  walls 
of  the  nasal  cavity.  Such  fibroid  tumors  may  develop  in  the  pharynx 
and  grow  into  the  nasal  cavity  or  they  may  extend  from  the  nose  into 
the  pharynx,  thus  obtaining  in  both  cases  the  name  of  naso-pharyngeal 
polypi.  When  such  a  gro\vi:h  has  obtained  considerable  bulk  it  may  be 
impossible  to  determine  whether  it  has  had  its  origin  witliin  the  nose  or 
in  some  of  the  adjacent  cavities. 

Obstruction  due  to  fibroid  polypus  is  more  marked  than  that  due  to 
the  myxomatous  variety ;  and  the  tumor  is  dijstiuguished  by  its  hard- 
ness, redness  and  tendency  to  bleed  and  bv  the  fact  that  its  bulk  is 
not  changed  by  damp  weather.  This  form  of  polypus  occurs  most 
commonly  in  young  adults.     It  is  treated  by  avulsion,  ligation  or  ex- 
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cieiou.     Tlie  galvano-fcraseur  may  be  found  very  useful  in  removing- 
moderate  sized  fibroid  polyps. 

When  these  growths  have  obtained  considerable  size  it  becomes 
necessary,  if  removal  is  desirable,  to  separate  the  nose  from  the  fece 
and  turn  down  the  oi^an,  or  to  gain  access  to  the  tumor  by  splitting 
the  upper  lip  and  turning  the  ala  out  of  the  way.  The  upper  jaw  may 
in  other  instances  be  cut  loose  ajid  turned  outward,  eo  as  to  give  access 
to  the  naso-pharyngeal  cavity,  or  the  soft  and  hard  palate  may  be 
split  with  the  aid  of  a  saw  or  chisel.  These  operations  may  be  un- 
dertaken because  of  the  obstruction  which  the  growth  causes,  or  be- 
cause of  bleeding  from  it  which  threatens  the  patient's  life.  It  is 
justifiable  to  adopt  such  radical  measures  because  of  the  non-malig- 
nant character  of  the  tumor ;  whereas  if  it  was  known  to  be  a  malig- 
nant tumor  such  operations  would  perhaps  be  improper,  since  complete 
removal  would  he  scarcely  possible. 

It  is  stated  that  such  growths  sometimes  atrophy  in  patients  reach- 
ing middle  life  and  that  an  operation  which  simply  cuts  away  a  por- 
-tion  of  the  tumor  is  preferable  to  the  major  operations.  Ligation  of 
the  two  external  carotid  arteries  has  been  practiced  in  order  to  cut  off 
the  blood  supply  to  the  fibroma  within  the  nose  and  thus  assist  in  its 
shrinkage. 

Malignant    polyps,   which    are 
Fm.  330.  sarcomatous  or  carcinomatous,  in- 

crease rapidly,  soon  infiltrate  the 
surrounding  tissue,  which  under- 
goes ulceration,  and  produce  in- 
volvement of  the  lymphatic  nodes. 
If  operation  is  not  undertaken 
very  early,  it  is  usually  futile. 
Recurrence  is  frequent,  even  after 
prompt  interference. 

Adenoid  Vegetations  in  the 
Pharynx. 

In  the  vault  of  the  pharj'nx 
there  occur  during  childhood 
growths  of  adenoid  tissue  some- 
what similar  to  the  hypertrophy 
of  the  tonsils,  which  is  not  un- 
common at  a  similar  age.  This 
]>edunculated,  sessile,  or  fringe-like 
growth  obstniets  the  breathing, 
imjmirs  the  quality  of  the  voice 
™  ]vc"t«d  in'ih""ii'i>]>,T''phiir)-ni"  "prBK!^""  ^  "I'd  interferes  with  the  hearing. 
It   is   airto   apt   to    be    associated 

with    nasal   and    pharj'ngeal   catarrh  or  enlai^'nieut   of  the   ttinsils. 

The  hyi»crtrophic  mas^^es  may  be  felt  with  the  finger  passed  into  the 
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pharynx  and  are  apt  to  bleed  when  manipulated.  The  obstruction  to 
respiration  causes  the  child  to  breathe  through  the  mouth,  and  leads  to 
symptoms  pertaining  to  mouth  respiration.  These  adenoid  vegetations 
may  atrophy  as  the  child  increases  in  age,  but  it  is  often  necessary  to 
remove  them  with  forceps  or  curette  l)ecause  they  induce  deafness. 
The  rhiuoscope  or  head  mirror  may  be  necessary  in  these  oi>eration8. 
Astringent  applications  may  be  of  some  service  in  mild  cases. 

Fkj.  331. 


Common  defurmitiein  of  the  nose. 


Deformities  of  the  Nose. 


Deformity  of  the  nose  may  be  congenital  or  the  result  of  injury.  Oc- 
casionally, as  a  result  of  injury,  a  blood  tumor  forms  between  the 
mucous  membrane  of  the  septum  and  the  cartilage  or  bone  forming 
that  partition.  These  submucous  collections  of  fluid  resemble  abscess 
of  the  septum  and  api)ear  as  soft  swellings  of  the  mucous  membrane. 
Abscess  is  similar  in  appearance,  but,  as  a  rule,  it  follows  signs  of  in- 
flammation. Abscjess  of  the  septum  should  be  treatcnl  by  incision. 
These  bloody  extravasations,  however,  are  usually  slowly  absorbed. 

Fio.  332. 


Diagram  of  deforniities  of  nasal  septum. 

Occasionally  bony  or  ciirtilaginous  tumors  grow  ufXHi  the  septum  ; 
they  are  usually  near  the  floor  of  the  nostrils.  Such  growths  may  even 
extend  across  the  nasal  chamber  and  come  in  contact  with  the  lower 
turbinated  lx)ne,  forming  a  sort  of  bridge  within  the  nose.  It  is  not 
unusual  for  the  septal  cartilage  to  Ix*  more  or  less  deformed,  either 
congenitally  or  as  a  result  of  traumatism.     Such  deviation  of  the  sejv 
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Fui.  334. 


turn,  as  well  as  the  cartilaginous  and  bony  tumors  above  spoken  of, 
may  lead  to  injurious  obstruction  which  will  require  operation. 

Deformity  due  to  syphilitic  necrosis  of  the 
intra-nasal  structures  is  apt  to  show  itself  in 
depression  of  the  bridge  of  the  nose  which 
causes  the  tip  of  the  nose  to  appear  as  a  small 
elevation  or  knob  upon  the  anterior  portion 
of  the  face.  The  entire  nose,  or  a  very  large 
portion  of  it,  may  similarly  be  lost  from  syphi- 
litic ulceration.  Portions  of  the  nose  may  be 
also  removed  by  wounds,  and,  therefore,  require 
reconstruction. 

Impn)perly  or  carelessly  treated  fractures  of 
the  nasal  bones  and  cartilage  often  give  rise 
Syphilitic  deformity  of  the  noHe.   to    vcry   uusightly    deformities    of  the  nose, 

causing  it  to  have  a  bent  or  twisted  appearance 
or  be  the  site  of  some  unbecoming  projection.  The  surgeon  is  often 
required  to  treat  such  malformations,  and  may,  by  judicious  measures, 
restore  the  deformed  outline.  It  is  possible 
also  to  improve  the  appearance  of  a  nose  in 
which  the  bridge  is  sunken  as  a  result  of  bone 
disease  or  of  congenital  deficiency  in  develop- 
ment. This  may  sometimes  be  done  by  slip- 
ping a  piece  of  celluloid  or  metal  under  the 
skin  through  a  lateral  incision.  The  foreign 
material  must  Ihj  so  shaped  as  to  fill  up  the 
hollow  on  the  dorsum  of  the  nose  and  support 
the  skin  so  that  the  nose  will  be  straight  on  the 
top.  No  irritation  follows  the  insertion  of  the 
aseptic  foreign  body  which  remains  indefinitely      incision  for  s    hiiiiic 

in  the  tissues.  ity  of  no««.  showiug  how  the 

....  .  ,  .  tip  may  be  brought  down  and  a 

A     cartilaginous     or      bony     tumor     growing     new  bridge  constructed  to  fill 

from  the  septum  should  be  chiselled  or  sawed  ^  ^"^* 
away,  as  the  obstruction  leads  to  breathing  through  the  mouth, 
a  disagreeable  tone  of  voice  and  often  to  nasal  catarrh.  If  the  sep- 
tum is  deviated  to  any  marked  extent  it  should  be  put  into 
place,  by  fracturing  it  with  a  strong  forceps  or  by  incisions  made  into 
it  with  a  small  knife,  and  subsequently  be  retained  there  by  pins.  If 
the  deviation  involves  a  large  portion  of  the  septal  cartilage,  the  carti- 
lage should  be  made  flaccid  by  a  number  of  incisions  cut  in  it  with  a 
stellate  nose  punch  before  it  is  pinned  into  its  new  position.  The 
point  of  a  pin,  which  should  be  from  one  and  a  quarter  to  one  and  a  half 
inches  long,  is  then  introduced  into  the  more  open  nostril,  after  the 
sej)tum  has  been  broken  or  cut  and  made  flaccid,  and  its  point  thrust 
through  the  anterior  j>art  of  that  portion  of  the  .septal  cartilage  which 
the  surgeon  wishes  to  control  and  keep  in  its  new  relation  to  the  other 
portions.  This  i)art  is  presswl  into  the  desired  position  and  the  point 
of  the  i)in  is  then  thrust  onward  through  the  other  chamlx^  of  the 
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nose  and  its  point  firmly  buried  in  the  tissues  at  the  back  part  of  this 
second  nostril.  By  this  device  the  divided  septum  is  firmly  held  in  its 
new  position  as  shown  by  the  diagram.     The  head  of  this  pin  will  be 

just  inside  of  the  anterior  naris  and  must  be 
allowed  to  remain  for  a  week  or  tc»n  days  be- 
fore it  is  withdrawn.  It  is  often  well  to 
introduce  a  second  pin  from  the  external 
surface  of  the  front  of  the  nose  just  below 

Fio.  336. 


Lateral  deviation  of  nose. 


Author's  method  of  pinning 
nasal  septum. 


the  nasal  bone.  This  aids  in  keeping  the  septal  cartilage  and  bone  in 
proper  place.  The  second  pin  should  have  a  flat  head  so  that  it  may 
lie  close  to  the  surface  of  the  nose ;  and  may  be  (X)vered  with  a  small 
square  of  court  plaster  or  a  little  cotton  and  collodion. 

Submucous  resection  of  the  septal  cartilage  and  bony  septum  is  the 
best  method  of  curing  nasal  obstruction  when  due  to  a  limited  de- 
flection of  the  partition  between  the  nares.  The  mucous  membrane  is 
incised  and  lifibed  up  from  the  septum^  so  that  a  tenotome  or  small 
saw  can  be  used  to  cut  out  the  deftecrted  cartilage  and  bone.  The  flap 
or  curtain  of  mucous  membrane  is  then  allowed  to  drop  over  the  open- 
ing in  the  septum. 

If  the  organ  is  greatly  distorted  by  reason  of  old  fracture,  the  soft 
tissues  may  be  pared  loose  from  the  bones  with  a  tenotome,  and  the 
external  nasal  structures  be  twisted  into  place,  after  the  septum  has  been 
divided  and  before  the  pin  has  been  introduced.  By  proper  pinning, 
the  nose  can  often  be  kept  in  the  median  line  and  a  fairly  normal 
contour  reestablished. 

This  operation  is  always  very  bloody  and  requires  etherization.  The 
pinning  method  is  probably  better  than  the  use  of  plugs  to  retiiin 
the  parts  in  }K)sition,  since  they  do  the  work  effectually  and  leave  the 
nostrils  free  so  that  an  antiseptic  solution  can  be  used  for  washing  out 
the  nose  during  the  period  of  inflammation  after  operation. 

The  reconstruction  of  portions  of  the  nose  which  have  been  lost  is 
called  rhinoplasty.  The  most  common  cause  of  such  conditions  demand- 
ing such  o|>erative  pro<'edures  is  loss  of  the  nasal  structures  from  syphilis. 
A  columella  may  be  made  by  cutting  a  piece  from  the  center  of  the 
upper  lip  and  turning  it  up,  so  that  it  may  l)c  sutured  to  the  septal  car- 
tilage and  the  tip  of  the  nose  between  the  two  nares.     An  ala  may  be 
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made  by  turning  into  the  gap  a  flap  dissected  up  from  the  cheek  or 
upper  lip.  A  tip  of  the  nose  or  even  a  new  bridge  may  be  constructed 
from  the  point  of  a  finger  which  has  previously  been  freshened  and 
sutured  to  the  nose.  The  finger  must  be  kept  in  position  by  gypsum 
bandages  around  the  arm  and  head  for  several  weeks. 

Total  rhinoplasty  may  be  effected  by  turning  down  a  large  flap  from 
the  forehead.  This  is  called  the  Indian  method  of  rhinoplasty  in  con- 
trast to  the  Italian  method,  in  which  a  large  flap  is  taken  from  the  up- 
per arm. 

Abscess  of  the  Antrum. 

Pathology  and  Symptoms. — Suppuration  within  the  antrum  may  be 
incidental  to  dental  irritation,  to  tumor,  to  syphilitic  necrosis  and  other 
conditions.  One  or  more  of  the  upfx^r  teeth  may  have  their  root» 
fxinetrating  the  antral  cavity ;  hence  caries  of  such  teeth,  may  lead  to 
inflammation  and  suppuration  of  the  mucous  membrane  lining  the 
antrum.  Suppuration  occurring  here  within  a  normal  cavity  is  prop- 
erly called  a  purulent  effusion.  The  pus  escapes,  as  a  rule,  through 
the  nose  or  through  the  diseased  tooth-socket ;  hence,  symptoms  due 
to  retention  of  pus  in  the  quasi-abscess  cavity  are  not  very  common. 
When  the  pus  cannot  esca[>e,  swelling  of  the  cheek,  protrusion  of  the 
eyeball,  occlusion  of  the  tear-duct,  stoppage  of  the  nostril  and  bulging* 
downward  of  the  hard  palate  arise  from  this  condition  of  the  antrum, 
as  in  tumors  occupying  it. 

Sometimes  the  walls  of  the  antrum  are  so  thinned  by  the  inflamma- 
tory process  that  pressure  upon  the  cheek  may  develop  crackling  simi- 
lar to  that  which  occurs  in  cystic  tumors  of  the  lower  jaw  as  well  as  in 
tumors  of  the  upper  jaw.  Fluid  ^vithin  the  antral  cavity  may  some- 
times be  diagnosed  by  percussion  on  the  cheek  over  the  diseased  bone^ 
which  will  develop  ft  percussion  note  different  from  that  found  over  the 
bone  on  the  opposite  side.  When  antral  pus  does  not  find  vent 
through  a  tooth-socket  or  through  the  opening  into  the  middle  meatus 
of  the  nose,  pointing  may  occur  upon  the  cheek  or  in  the  roof  of  the 
mouth. 

Treatment. — The  treatment  consists  in  puncturing  the  bone 
through  the  gum  above  the  canine  tooth  or  in  extracting  the  tooth,  if  it  i& 
badly  diseased,  which  seems  to  hav(?  its  fang  extending  upward  into 
the  cavity  of  the  jaw.  The  antral  wall  is  so  thin  that  it  can  be  per- 
forated with  a  strong  knife.  The  cavity  should  then  be  washed  out 
with  a  weak  carbolic  acid  solution.  The  opening  in  the  bone  should 
be  kept  patent  by  frequent  washing  by  means  of  a  syringe,  and,  possi- 
bly, by  the  continuous  wearing  of  a  metal  stile  or  plug  so  as  to  prevent 
occlusion  of  the  orifice  made  for  drainage.  During  eating,  a  little  piece 
of  cotton  may  be  put  into  the  opening  in  order  to  prevent  the  entrance 
of  food,  if  the  retention  of  a  stile  or  plug  is  not  enforced. 

Suppuration,  similar  to  that  which  occnirs  in  the  antrum,  may  at 
times  occur  in  the  mucous  sinus  of  the  frontal  bone  and  require  evacu- 
ation by  trephining  the  bone  at  the  root  of  the  nose. 
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(Edematous  Laryngitis. 

Swelling  of  the  mucous  membrane  of  the  larjnx  or  of  the  folds  be- 
tween the  epiglottis  and  the  arytenoid  cartilages,  due  to  inflammation, 
or  to  dropsy  resulting  from  Bright's  disease  of  the  kidneys,  may  give 
rise  to  serious  obstruction.  The  cedema  of  the  glottis,  when  of  an  in- 
flammatory kind,  may  arise  from  the  inhalation  of  steam,  the  swallow- 
ing of  acids  and  other  irritating  substances,  from  insect  stings,  or  from 
idiopathic  laryngitis. 

The  treatment  of  this  condition,  when  asphyxia  is  too  immediate  to 
allow  delay  for  medical  remedies,  such  as  inhalations,  is  scarification 
of  the  swollen  mucous  membrane  by  means  of  a  cur\'ed  knife  intro- 
duced through  the  mouth.  The  tongue  may  be  held  down  during  the 
operation  by  means  of  a  tongue  depressor  or  by  the  finger  of  the 
surgeon.  The  application  of  a  solution  of  cocaine  may  lessen  the 
swelling.  Intubation  will  be  of  the  greatest  value  in  saving  life  in 
many  instances,  though  opening  the  larynx  in  the  crico-thyroid  space 
may  be  required  to  prevent  suffocation  in  other  cases. 

Fractures  of  the  Larynx  and  Trachea. 

The  laryngeal  cartilages  and  rings  of  the  trachea  may  he  broken  by 
blows  upon  the  throat,  as  from  a  base  ball,  or  in  attempts  at  homicidal 
throttling.  It  is  usually  the  thyroid  cartilage  which  is  severely  frac- 
tured. In  such  injuries  the  vocal  cords  may  be  dislocate<l  and  death 
ensue  at  once  from  asphyxia,  due  to  spasm  of  the  glottis.  Suffocation 
may  likewise  occur  from  hemorrhage,  as  a  re^Jult  of  laceration  of  the 
mucous  membrane  lining  the  lar}-nx.  Such  laceration  will  ])rol)ably 
be  indicated  by  the  coughing  up  of  bloody  mucus.  It  is  wise  to  per- 
form tracheotomy  in  all  cases  of  bad  fracture  of  the  larynx  and 
trachea,  because  of  the  great  danger  of  sudden  death  being  caused  by 
rapid  inflammatory  swelling  of  the  intra-laryngeal  structures,  or  by  em- 
physema under  the  mucous  membrane  and  in  the  tissues  of  the  throat. 
The  broken  cartilage  may  at  times  be  held  in  place  by  the  applicjition 
of  adhesive  plaster  on  the  outside  of  the  throat.  Better  apposition, 
however,  may  be  obtained  by  cutting  down  uiK)n  the  injured  cartilages 
and  uniting  them  properly  by  means  of  catgut  or  silk  sutures. 

Foreign  Bodies  in  the  Air  Passages. 

Pathology. — Foreign  bodies  can  gain  entrance  to  the  larj'ux  and 
trachea  only  when  the  glottis  is  opened.  Contact  with  the  margin  of 
the  glottis  induces  instant  spasm,  which  closes  the  chink  and  prevents 
admission  of  any  intruding  substance ;  hencre,  foreign  Ixnlies  can  only 
pass  into  the  air  passages  when  the  glottis  is,  as  it  were,  surprised. 
Accordingly,  foreign  substances  usually  get  into  the  air  passages  when 
a  sudden,  violent  inspiration  is  made  at  a  time  when  the  patient  is  hold- 
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ing  a  pebble,  a  bejin  or  some  such  substance  in  the  mouth.  Coins 
thrown  up  in  the  air  to  be  caught  in  the  mouth  sometimes  slip  through 
the  chink  of  the  glottis.  Food  and  intestinal  worms,  which  have  been 
regurgitatcKl  or  vomited  into  the  upjjer  part  of  the  pharynx,  may  oc- 
casionally find  their  way  into  the  larynx  and  trachea.  Bodies  so  in- 
haled into  the  air  tract  may  be  caught  between  the  vocal  cords  and 
detained  in  the  larj-nx  or,  after  passing  beyond  this  point,  may  lie 
loose  in  the  trachea  or  even  get  down  into  the  bronchus.  The  right 
•bronchus,  being  in  a  more  direct  line  with  the  windpipe  than  the  left, 
is  the  tube  in  which  foreign  bodies,  going  lower  than  the  trachea,  usu- 
ally become  lodged. 

Sjrmptoms. — Foreign  substances  impacted  in  the  larynx  give  rise 
at  once  to  violent  spasm  of  the  glottis,  by  which  the  patient  may  be 
immediately  suffocated.  The  lividity  of  countenance,  tlie  gasping  for 
breath  and  the  shrieks  of  the  patient  are  followed  by  foaming  at  the 
mouth,  insensibility  and  sudden  apncea.  If  the  foreign  body  is  small 
enough  to  permit  the  passage  of  air  alongside  of  it,  death  may  not  oc- 
cur even  if  it  is  imjxicted  in  the  larynx  ;  and  the  first  spasm  of  respira- 
tion, which  has  just  been  described,  may  subside  and  the  patient  regain 
consciousness.  Aphonia  is  characteristic  of  the  impaction  of  such 
small  foreign  Ixxlies  in  the  laryngeal  cavity.  Spasm  of  the  glottis  in 
such  cases  occurs  at  irregular  times,  in  any  one  of  which  death  may 
take  place.  A  period  of  irritation  succeeds  the  obstructive  period,  and 
is  characterized  by  pain,  coughing  and  expe<*toration  of  blood  stained 
mucus.  These  irritative  symptoms  are  especially  prominent  if  the 
body  has  sharp  edges ;  and  occur  when  the  foreign  body  is  in  the 
trachea  and  bronchus,  as  well  as  when  it  is  impacted  in  the  larynx. 
Bodies  loose  in  the  trachea  are  liable  to  be  coughed  up  against  the 
lower  surface  of  the  vocal  conls  and  cause  spasmodic  asphyxia,  in  which 
the  fatal  end  may  oanir,  or  they  may  at  such  times  become  impacted  in 
the  larynx.  The  patient  is  often  more  comfortable  iathe  sitting,  pos- 
ture than  in  the  recumbent  one.  There  is,  perhaps,  feebleness  of  respira- 
tory sounds  on  auscultation,  and  this  is  cspecrally  marked  on  one  side  of 
the  chest  when  the  corresponding  bronchus  contains  the  foreign  body. 
From  the  occurrence  of  secondary  bronchitis  various  nlles  may  be  heard 
in  the  lungs.  In  some  instances  a  peculiar  whistling  or  flapping  sound 
may  be  perceived,  when  the  stethoscoi)e  is  placed  over  the  larynx  or  tra- 
chea, due  to  vibrations  in  the  current  of  air  produced  by  the  foreign  body. 

The  diagnosis  in  cases  of  obscure  history  may  be  made  by  auscultatory 
signs,  and  by  the  fact  that  foreign  bodies  are  liable  to  cause  difficulty 
in  expiration,  while  croup  and  other  obstructive  diseases  of  the  larynx 
<*ausc  more  difficulty  in  the  j)erf()rmance  of  inspiration.  Laryngoscopic 
examination  will  often  reveal  the  presence  of  a  foreign  body  entangled 
in  the  folds  of  the  mucous  membrane  lining  the  interior  of  the  larynx. 
Coins  and  (»ther  objects  which  produce  shadows  when  subjected  to  the 
lioentgcn  niys  an*  readily  located  by  the  use  (»f  this  means  of  diagnosis  ; 
though  it  may  l)e  a  little  difficult  to  determine  bv  this  methwl  alone 
whether  the  foreign  l)0(ly  is  in  the  trachea  or  wsophagas. 


rctEEioy  B'jMes  ly  the  aie  r.iSLvi-ix  5:.*> 


. — Ii  is  Dot  u>ual  for  l«»i\-iirn  ^r.^t^:anl^■^  w::h:n  :hc  rtspi- 
ratonr  traoi  x**  he  5pi<itan€*»u«ly  exjvllt^l.  Thty  niAv  re-r^^-Ain  for  many 
months  and  caosr.  as  a  r<=t^»ni!anr  rv*uh,  l^m-  TT^-Ai^,  r*]^YTa:i-»«.  al^ 
scess.  chn:»nic  'list^?*  of  the  langs  and  laial  txb^:;>:>  •::.  Tlu  daiiii^^r 
of  fatal  spasm  «;«f  iht-  glottis  i^x-urrini:  suddvu^y  ivatitrs  it  im]x'*nani 
that  the  p^^iea  should  be  ••j^i^ned.  :i>  a  pT\ix»u:i"i\ary  r.iOiswn .  ;i>  s^■HMl 
as  it  is  determined  that  a  fon-i^n  Uxly  i>  l<^lod  thtixin.  l\Th:ij><  in- 
tubation might  lie  sul^stitutiil  for  tr:u*he**Ti»ir.y  as  a  pTVi^ra;i\»nary 
measure  against  laryntneal  spasm.  whiU  pT\j<ir:ni«.':i>  for  nu^rt  radutU 
means  of  treatment  wt-n-  U-inir  madv.  Th^  h;\Wi  indu!c>^^J  in  bv  s^mie 
of  inverting  the  patit-nt  ami  slappini:  him  up<«n  iht  Ixiok.  in  oivltr  that 
the  offending  substance'  may  Im*  I'XjvlK-^l,  is  dangt  t\mis.  and  should  novor 
be  attempte^l  until  afttT  the  traoh«i  has  K-^n  »»]xth>1.  siiu\'  tho  imjviot 
of  the  body  upi»n  the  li»wer  surfaci-  of  the  s:l"ttis  nwv  c:iu?*  imnuiliato 
asphyxia.  Anything  impactt-il  in  tlu-  larj-nx  mny  j^issiWy  U-  rxnioviHl 
by  the  laryngeal  force|>i  'with  the  aid  of  a  la^^'n5^>^<^»}H.  In  suoh  in- 
stances, of  ci>ur5<-.  trai'ht^itomy  is  n<»i  T\ijuin\l.  alTh'-iijih  ilu-  sun^^m 
should  be  prepartil  to  thnist  hi>  knife  into  thi-  iTii>^thyi\Md  sjvuv 
and  admit  air  tn  the  suff«x-ating  ]iatit'nt.  in  i-is^-  liis  manipulations  i^uis^^ 
spasm  of  the  gl<»tti>. 

Where  extraction  thn.uigh  thf  larynx  and  mouth  is  imj^>s>ibU\  tho 
thyroid  cartilage  should  be  hiid  ojxn  by  a  uitiHan  inoi>ion.  i":irrit\l 
upward  after  a  pimoture  has  Uvn  made  in  the  orii\>-thynMd  mem- 
brane. '  The  offending  body  should  tlien  Iv  nmovinl  with  tho  K^.ist 
possible  laceration  of  tlie  mucous  mombmno.  A  tnlv  should  Iv  lott 
in  the  wound  for  a  dav  or  two  until  all  dancxT  of  indammatorv 
swelling  within  the  larynx  has  j^isstnl.  Whon  tho  Knly  lii^  in  tho 
trachea  or  bronchus,  trache«>tomy  sh«»uld  In*  jHTfonnoil  inst«ul  of* 
laryngotomy,  sul>sequent  to  whirh  the  nuious  in  tho  tuln*  should  Ih^ 
coughed  up  by  the  |Mitient  or  suoktnl  out  by  a  syringi'  or  :u<pipator  in 
the  hands  of  a  surgi»on.  The  p;itiont  should  tlion  Iv  invoniHl  and 
permitted  to  cough  in  the  ho|>e  that  tho  fonMgu  Unly  may  Ih^  ex- 
pelled. 

Search  for  the  foreign  IxkIv  may  l>e  made  by  moans  of  foiwjv^  i^in^ 
fully  intit>duce<l  through  the  wound.  If  it  is  not  lonnd  tho  sides  of 
the  wound  should  be  stitched  to  the  skin,  in  onlor  that  extrusion  inav 
be  permitte<l  by  subsequent  oftbrt  at  <'oujjhin*r.  Tho  [Kitiont  should  Iv 
kept  in  a  room  whose  temperature  is  not  loss  than  SO^'  F.,  and  tho  air 
of  which  is  kept  moist  by  a  steam  at<»mi/er  or  similar  doviiv.  Tho 
foreign  substance  may  Ix'  so  fastened  in  tho  tniohon  i»r  bpi>nohus  that 
its  expulsion  may  not-  take  place  until  sovoral  days  have  olapsiil :  at 
which  time  it  is  not  impossible  that  massifs  of  exudate,  similar  to  that 
found  in  croup  and  diphtheria,  may  also  W  oxpolletl.  Whon  tho 
foreign  body  has  made  its  exit,  it  is  wise  to  loavr  the  wound  open  tor 
a  few  days  lost  inflammatory  swollinjr  shouKI  imiKnlo  respiration. 
This  is  scsm'oly  netrssary,  however,  except  in  those  oases  in  which 
the  foreign  IkkIv  has  iMoome  inipaotod  in  tho  larynx,  Ixh^uso  a  con- 
siderable amount  of  swelling  may  take  place  in  tho  trachea  without 
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obstructing  respiration.  In  rare  cases  a  body  lodged  in  the  larynx 
may  be  removc^d  l)etter  by  opening  the  pharynx  betAveeu  the  hyoid 
bone  and  the  top  of  the  larynx.  If  the  foreign  substance  has  lodged 
in  a  bronchus  surgical  aid  is  difficult.  Bronchotomy,  accomplished  as 
it  may  be  by  resection  of  the  ribs  near  the  posterior  border  of  the 
scapula,  is  a  very  formidable  openition. 

Tumors  of  the  Laxynx  and  Trachea. 

Pathology. — Tumors  of  the  trachea,  as  primary  growths,  are  ex- 
ceedingly rare  ;  but  in  the  larynx  various  primary  tumors  occur,  and 
are  sometimes  called  laryngeal  jwlypi.  Laryngeal  tumors  cause  symp- 
toms similar  to  those  induced  by  the  presence  of  foreign  bodies  in  the 
larynx.  The  forms  most  commonly  found  are  papilloma,  epithelioma, 
fibroma,  adenoma  and  myxoma.  These  may  be  pedunculated  or  sessile, 
and,  if  malignant,  ultimately  involve  the  lymphatic  nodes  and  other 
structures  of  the  neck.  Tuberculosis  of  the  larynx  occurs,  and  at 
times  resembles  epithelioma  tons  disease.  Laryngeal  tumors  grow 
slowly  and  attain  considerable  bulk,  for  the  location,  before  marked 
symptoms  occur.     Their  presence  is  to  be  detected  by  the  laryngoscope. 

Treatment. — Lar^'ugeal  growths  may,  if  small,  be  removed  by  the 
forceps,  snare,  cautery  or  laryngeal  guillotine.  In  cases  where  there  is 
great  tendency  to  spasmcxlic  dyspnoea,  due  to  irritation  from  the  intra- 
laryngeal  condition,  precautionary  tracheotomy  may  be  required,  as 
when  foreign  bodies  are  impacted  in  the  glottis.  When  a  tumor  located 
within  the  larynx  cannot  be  removetl  through  the  mouth,  in  the  manner 
described,  it  becomes  necessary  to  do  the  operation  called  thyrotomy. 

Thyrotomy,  or  splitting  the  thyroid  cartilage  in  the  middle  line,  is 
accomplished  by  incision  of  the  skin  over  the  larynx,  by  which  the 
thyroid  cartilage  and  crico-thyroid  membrane  are  exposed.  The  crico- 
thyroid space  is  then  opened  with  a  knife  and  the  incision  carried  up- 
ward through  the  thyroid  cartilage  almost  to  its  upper  margin.  It  is 
important  not  to  split  the  entire  cartilage  into  its  two  halves,  but  to 
leave  a  portion  of  it  at  its  upper  border  intact,  in  order  that  the  lateral 
halves  may  retain  their  relative  jxDsition  after  the  tumor  has  been  re- 
moved and  the  sutures  applied.  During  this  o]>eration  the  head  of 
the  patient  should  be  thrown  well  back,  in  order  to  make  the  laryngeal 
region  prominent.  When  the  larynx  has  thus  been  opened  by  external 
incision,  its  interior  may  be  examined  and  any  growth  removed  by 
means  of  forcej)S  and  scissors.  The  cartilaginous  tissues  are  then 
sewed  together  with  fine  catgut,  and  the  extenial  parts  sutured  and 
dressed  in  the  ordinary  manner.  A  solution  of  cocaine  should  be  used 
to  prevent  pain  during  the  removal  of  such  growths  through  the 
mouth ;  and  it  may  even  give  sufficient  anaesthesia  for  the  operation 
of  thyrotomy,  if  it  is  injected  under  the  skin  about  the  line  of  the  pro- 
posed incision. 

A  pharyngotomy  between  the  hyoid  bone  and  the  larynx  may,  at 
times,  afford  a  good  route  for  the  extirpation  of  laryngeal  tumors. 
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Epithelioma  of  the  larynx  requires  removal  of  the  larynx,  ealled 
laryngectomy,  which  should  be  done  in  all  cases,  in  which  the  diagnosis 
is  clear,  at  an  early  stage  of  the  disease.  The  larynx  is  removed  by 
means  of  an  incision*  in  the  middle  line  of  the  neck  from  the  hyoid 
bone  to  the  third  ring  of  the  trachea.  The  thyroid  body  should  be 
drawn  downward  away  from  the  field  of  operation.  The  trachea  is 
then  separated  from  the  surrounding  structures  and  divided  trans- 
versely at  the  level  of  the  second  ring.  The  lower  portion  of  the 
windpipe  is  next  plugged  witli  a  tampon  of  gauze  or  sponge,  through 
the  middle  of  w^iich  passes  a  large  tube  by  which  the  air  and  ether 
vapor  are  admitted  to  the  lungs.  This  plugging  prevents  the  blood 
flowing  from  the  seat  of  operation  into  the  air  passages.  The  larynx 
must  now  be  freed  from  the  tissues  on  either  side,  separated  from  the 
hyoid  bone  above  and  the  pharynx  behind,  and  thus  totally  removed. 

After  the  superior  laryngeal  arteries  and  other  vessels  have  been 
tied,  the  dressing,  consisting  of  antiseptic  gauze,  is  packed  into  the 
cavity  left  by  the  removal  of  the  larynx.  Subsequent  to  the  operation 
the  patient  is  nourished  by  enemata  or  through  an  oesophageal  tube 
until  the  wound  has  cicatrized,  while  respiration  is  carried  on  through 
the  lower  portion  of  the  trachea.  After  cicatrization  has  been  accom- 
plished, an  artificial  larynx  can  be  ad()j)ted  and  the  patient  given  a 
certain  amount  of  speech. 

Tracheotomy. 

Tracheotomy,  or  oj^ening  the  windpiix?,  may  be  required  to  pre- 
vent suffocation  in  cases  of  obstruction  in  the  larynx.  Such  obstruc- 
tion occurs  in  the  membranous  inflammation  which  takes  place  in  croup 
or  diphtheria,  in  the  occluding  swelling  of  cedematous,  tubercular  and 
syphilitic  laryngitis,  and  in  the  spasm  of  the  glottis  which  arises  from 
foreign  bodies  or  tumors  in  the  air  passages.  Cicatricial  narrowing  of 
the  larynx  may  remain  after  the  cure  of  syphilitic  ulcers  and  may 
cause  obstruction  demanding  tracheotomy.  When  there  is  danger  of 
asphyxia,  it  is  wisdom  on  the  part  of  the  surgeon  to  open  the  wind- 
pipe before  the  patient's  strength  has  been  exhausted  by  dyspnoea. 
The  operation,  if  properly  done,  is  not  at  all  a  serious  one,  provided  it 
is  performed  at  a  time  when  the  symptoms  do  not  require  haste.  Many 
of  the  accidents  which  accompany  the  performance  of  tracheotomy  are 
due  to  its  postponement  until  the  patient  is  moribund. 

When  the  surgeon  divides  two  or  three  rings  of  the  trachea,  the 
operation  is  called  tracheotomy ;  when  he  divides  the  crico-thyroid 
cartilage  and  the  crico-thyroid  membrane  or  only  one  of  these  struc- 
tures, the  operation  is  termed  larj^ngotoray.  If  the  lower  portion  of 
the  larynx  and  the  upper  part  of  the  trachea  are  opened,  the  operation 
is  called  laryngo-tracheotomy. 

Etherization  may  be  dispensed  with  in  some  cases,  since  the  painful 
part  of  the  operation  is  in  the  cutaneous  incision,  which  may  be  ren- 
dered painless  by  freezing  with  ethyl  chloride  spray  or  ice  and  salt,  or 
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by  hypodermic  injections  of  cocaine.  The  sense  of  pain  is  practically 
absent,  moreover,  in  conditions  of  hurainent  suffocation  from  prolonged 
larj^ngeal  obstruction.  General  ansesthesia  may  be  desirable  e8i>ecially 
in  infancy,  since  movement  of  the  child,  even  if  it  suffers  but  little 
l>ain,  interferes  with  the  operation.  When  the  trachea  is  to  be  opened, 
the  patient's  shoulders  should  be  raised,  by  thrusting  a  pillow  under 
them,  and  the  head  thrown  back  so  as  to  put  the  neck  on  the  stretch. 
A  median  incision  is  then  carried  from  the  crico-thyroid  space  almost 
to  the  sternum.  Its  length  depends  upon  the  thickness  of  the  neck 
and  the  consequent  depth  at  which  the  trachea  is  situated.     The  veins, 

swollen  because  of  interference 
with  respiration  on  account  of 
the  patient  being  in  a  state  of 
asphyxia  at  the  time  of  oper- 
ation, should  be  avoided  if  it 
is  practicable.  Their  division, 
however,  is  not  a  matter  of 
serious  moment,  since  they  stop 
bleeding  as  soon  as  respiration 
is  reestablished.  The  dissection 
is  continued  in  the  middle  line, 
through  the  deep  fascia  and 
between  the  sterno-hyoid  mus- 
cles, until  the  thyroid  gland  is 
exposed.  The  isthmus  of  this 
body  should  be  ptished  down- 
ward, or  drawn  upward,  accord- 
ing as  the  surgeon  intends  to 
oi)en  the  trachea  in  the  upper 
or  lower  part.  When  the  isth- 
mus, on  account  of  its  size,  can- 
not be  displaced,  a  ligature 
should  be  tied  around  it  on 
each  side  in  order  to  prevent  hemorrhage  and  it  should  be  divided 
midway  between  these  ligatures.  The  windpipe  can  be  recognized  by 
its  white  color.  A  tenaculum  is  hooked  into  the  tracheal  wall  to 
stt»ady  it,  a  sharp  pointed  knife  is  thrust  into  the  windpipe,  and  two  or 
three  rings  are  divided  in  an  upward  dirwtion.  It  is  very  important 
that  no  blood  should  get  into  the  trachea  by  the  first  inspiratory  effort 
after  the  opening  is  made.  Such  inhalation  of  blood  may  suffocate  the 
patient.  In  some  cases  it  may  be  impossible  to  stop  all  blewling  before 
the  tracheal  cut  is  made ;  then,  the  patient  should  be  turned  upon 
his  face  with  his  head  over  the  edge  of  the  table  and  retainc»il  in  this 
position  while  the  opening  is  made.  The  blocKl  will  then  flow  out  of, 
instead  of  settling  in  the  bottom  of,  the  wound.  The  danger  of  its 
being  sucked  into  the  air  passages  will  thus  be  averted. 

As  S(M)n  as  the  rings  have  been  divided,  it  is  well  to  thrust  a  pair  of 
forceps  into  the  trachea  in  order  to  h(»ld  the  lips  of  the  wound  ai)art. 


Double  tracheal  can u la.    The  inner  tube  has  a  flex< 
iblc  end  and  is  introduced  by  meaDs  of  a  stylet. 
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In  this  manner  a  supply  of  air  is  at  once  given  to  the  patient,  and  the 
false  membrane  or  mucus  which  has  obstructed  the  respiratory  passage 
can  be  removed.  It  may  be  necessarj^  to  ^vipe  out  such  obstructing  ma- 
terial, mth  a  feather  or  camel's  hair  pencil  passed  into  the  windpipe, 
or  to  suck  it  out  by  means  of  a  catheter  to  which  an  aspirator  or  a 
syringe  has  been  attached.  In  diphtheritic  cases  it  is  dangerous  and 
foolish  for  the  surgeon  to  suck  out  such  membrane  w^ith  his  mouth, 
since  fatal  infection  of  the  operator  has  oftc»n  followed  this  practice. 
After  the  trachea  has  been  clwircd,  a  tmcheal  tube  may  be  inserted 
in  order  that  the  respiration  may  go  on  without  obstruction  from  fall- 
ing together  of  the  lips  of  the  wound.  A  tracheal  tube  consists  of  a 
double  canula,  the  inner  one  of  which  projects  at  the 
internal   end  a  little  beyond  the  outer  one.     The  Fio.  338. 

object  in  having  two  tubes  is  to  enable  the  attendant 
to  remove  and  clean  the  inner  tube,  as  it  becomes 
plugged  with  mucus  or  dried  secretions,  while  he 
leaves  the  outer  one  in  the  wound  in  order  to  make 
replacement  of  the  inner  tube  easy.  The  outer  tube 
has  flanges  upon  each  side,  by  which  it  is  held  in  Tracheal  diutor. 
place  by  tapes  tied  around  the  neck  or  by  sutures 
carried  through  the  neighboring  skin  with  a  needle.  There  are  several 
forms  of  tracheal  dilator  made  which  are  preferred  by  some  operators 
to  the  canula. 

In  diphtheritic  patients  less  skilled  nursing  is  required  if,  instead  of 
introducing  the  canula,  the  surgeon  cuts  out  a  small  rectangular  por- 
tion of  the  trachea  and  stitches  the  edges  of  the  tracheal  oj)ening  to 
the  skin.  The  tube  requires  more  constant  watching,  and  must  be  kept 
free  from  obstruction  by  dried  membrane,  secretion  or  blood,  by  the 
frequent  passing  of  a  feather  through  it.  In  diphtheritic  cases  the 
inner  tube  should  be  removed  and  cleaned  about  every  two  hours,  and 
both  tubes  should  be  removed  if  there  are  any  evidences  of  serious 
obstruction. 

The  patient,  whose  windpipe  has  thus  been  opened,  cannot  talk  un- 
less the  orifice  in  the  throat  is  closed  by  placing  a  finger  over  the  tube, 
or  in  some  way  preventing  respiration  through  the  anterior  orifice.  In 
four  or  five  days  after  the  operation  for  diphtheria  it  is  proper  to  make 
an  attempt  to  dispense  with  the  tube ;  but  if  symptoms  of  laryngeal 
obstruction  still  remain,  the  tube  must  be  reinserted  for  a  few  days 
longer.  It  is  essential  that  the  patient  upon  whom  tracheotomy  has 
been  performed  be  kept  in  a  hot  room  with  a  moist  atmosphere  until 
the  symptoms  for  which  the  operation  was  done  have  subsided,  since 
bronchitis  or  pneumonia  is  very  liable  to  occur  from  inspiration  of 
<x)ld^  dry  air.  Inhalation  of  dust  should  be  prevented,  if  possible,  by 
keeping  a  piece  of  mosquito  netting  in  front  of  the  opening  in  the 
throat.  This,  however,  is  often  impossible  in  operations  for  diphtheria 
where  there  is  frequent  necessity  for  cleansing  the  tube.  The  tempera- 
ture of  the  room  should  be  kept  at  about  80°  F.,  and  the  air  should 
be  kept  moist  by  means  of  an  atomizer  or  by  a  wet  blanket  suspended 
87 
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in  the  room  before  a  fire.  The  interior  of  the  trachea  and  the  wound 
may  be  mopped  >vith  a  solution  of  sodium  carbonate  in  glycerin  or 
with  a  solution  of  pepsin  or  of  trypsin,  in  order  to  facilitate  detach- 
ment of  the  false  diphtheritic  membrane.  It  has  been  suggested  that, 
after  tracheotomy  for  diphtheria,  the  windpipe  above  the  seat  of  opera- 
tion may  with  benefit  be  plugged  with  sublimate  gauze  (1:2000). 

A  quick  tracheotomy  may  be  done  in  emergency  cases  by  grasping 
the  larynx  between  the  thumb  and  forefinger  of  the  left  hand  and 
steadying  it  in  this  manner,  while  a  rapid  incision  is  made  with  the 
right  hand  in  the  middle  line.  In  still  greater  emergency  air  may  be 
admitted  to  the  lungs  by  plunging  the  blade  of  a  pocket  knife  through 
the  crico-thyroid  space,  which  is  easily  felt  as  a  depression  about  three 
quarters  of  an  inch  below  the  most  prominent  point  of  the  Adam^s 
apple.  An  opening  thus  made  ^\^ll  |)ermit  air  to  enter  in  sufficient 
quantity  until  a  more  systematic  operation  can  be  done.     Where  it  is 

impossible   to  obtain  a  proper  tra- 
Fif'-  339.  cheal  tube,  a  piece  of  drainage  tube 

will  temporarily  answer  the  purpose. 
If  the  patient  has  stopped  breath- 
ing by  the  time  the  surgeon  has 
gained  an  entrance  to  the  windpipe, 
artificial  respiration  may  possibly  be 
started  by  blowing  into  the  tube 
with  an  ordinary  syringe  or  a  pair 
Tracheal  tube  with  valve.  of  bcUows.     It  is  wisc  always  to  in- 

troduce  the  largest  size  canula  that 
the  trachea  Avill  hold.  An  occasional  alteration  as  to  its  length  or 
shape  and  also  its  removal  from  time  to  time  are  desirable,  because 
the  pressure  exerted  by  its  internal  end  may  induce  ulceration  of  the 
lining  membrane  of  the  windpipe. 

In  cases  of  stenosis  of  the  larynx  in  which  the  tracheal  tube  must 
be  constantly  worn,  a  tube  with  an  oi)ening  in  the  intratracheal  portion 
will  enable  the  patient  to  expire  through  the  larynx  and  to  talk  with 
comparative  ease.  If  the  tul)e  has  not  this  ojxining,  and  it  fits  tightly 
so  that  no  air  passes  al)ove  the  wound,  sjx^cch  is  impossible. 

The  point  at  which  an  opening  in  tlie  air  passages  should  be  made 
depends  upon  the  condition  for  which  the  o^jeration  is  done.  In  diph- 
theria it  is  best  to  go  as  low  do\vn  as  possible ;  hence,  a  point  below 
the  isthmus  of  the  thyi*oid  gland  is  probably  the  best  place  under  such 
circumstances.  In  tracheotomy  for  chronic  disease  of  the  larynx,  a 
high  tracheotomy  above  the  thyroid  body  is  efficacious  and  makes  a 
less  difficult  operation. 

Intubation  of  the  Larynx. 

The  introduction  of  a  metal  tube  into  the  chink  of  the  glottis  and  its 
retention  there  for  a  j>eri(Kl  varying  from  several  hours  to  several  days 
is  callcKl  intubation,  and  is  in  certain  cases  a  good  substitute  for  the 
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more  serious  operation  of  tracheotomy.  Though  especially  employed 
in  cases  of  diphtheria  and  oedema  of  the  glottis,  it  is  possible  that  it 
may  be  of  advantage  in  cases  of  foreign  bodies  in  the  trachea,  because 
it  will  probably  prevent  fatal  asphyxia  from  spasm  of  the  glottis,  due 
to  such  foreign  body  being  coughed  up  against  the  lower  surface  of  the 
vocal  chords.  In  such  a  condition  intubation  would  seem  to  be  of  ser- 
vice as  a  temporary  measure  until  arrangements  can  be  made  to  o^n 
the  trachea  for  extraction  of  the  foreign  substance. 

Intubation,  which  is  seldom  required  in  adults,  is  performed  with  the 
child  held  in  the  nurse's  arms  or  lying  upon  a  bed,  without  being 

Fig.  340. 


Intubation  tube  and  introductor. 

etherized.  A  gag  is  placed  between  the  teeth  on  the  left  side  of  the 
mouth,  in  order  to  hold  the  jaws  apart,  and  an  assistant  holdsjthe 
patient's  head  well  back.  The  surgeon  introduces  his  left  forefinger 
into  the  mouth  to  press  down  the  tongue  and  locate  the  glottis.  He 
then  guides  the  tube  with  his  right  hand  into  the  glottis.  After  it  has 
been  so  introduced  the  detachable  handle  or  obturator  is  removed.  The 
patient  then  breathes  through  the  tube,  which  is  kept  in  place  by  reason 
of  its  shape.     At  the  top  of  the  tube  is  a  flange  to  prevent  the  instru- 

FiG.  341. 


Intubation  tube  extractor. 


ment  slipping  into  the  trachea,  and  in  this  flange  is  a  small  hole  through 
which  a  long  thread  is  passed  before  any  attempt  at  introduction  is 
made.  The  ends  of  this  thread  hang  from  the  mouth  and  are  used  to 
remove  the  instrument  from  the  pharynx,  if  it  is  found  not  to  be  placed 
in  the  larynx  when  the  detachable  handle  is  withdrawn.  If,  however, 
the  surgeon  finds  the  patient  breathing  well  and  the  tube  properly 
placed^  the  string  is  withdrawn  and  the  instrument  left  in  position.  If 
all  goes  well  the  tube  may  be  left  in  position  for  several  days.  When 
its  extraction  is  desired  an  instrument  called  by  Dr.  O'Dwyer  the  ex- 
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tractor  is  introduced.  This  iustninient  is  ojx-ratcd  by  expanding  two 
bladcif  or  jaws  after  its  \K\ai  is  introduced  into  the  caliber  of  the  tube, 
tliereby  ^ving  tlie  surgeon  control  of  the  latter  and  enabling  bim  to 
withdraw  it  quickly.  During  the  introduction  and  withdrawal  of  the 
laryngeal  tube  respinition  is  entirely  arrested  for  a  moment. 

An  advantage  of  intuba- 
tion is  that  the  consent  of  the 
(mtieut's  family  can  be  more 
readily  obtained  for  the  per- 
formance of  the  operation 
than  is  the  case  in  trache- 
otomy, which  causes  bleed- 
ing, and  therefore  seems  to 
tliem  more  undesirable  and 
dangerous. 

The  objections  to  in- 
tulKition  are  tliat  the  tube 
may  slip  into  the  trachea, 
that  it  may  be  swallowed 
and  that  food  gets  into  the 
air  passages,  causing  at 
times  secondary  pneumonia. 
The  child  should  be  fed 
with  the  head  thrown  far 
back.  It  has  been  supposed 
by  some  that  there  is  danger 
that  the  false  membrane  of 
dij)hthcria  may  be  pushed 
down  into  the  trachea  by 
meait.^  of  the  tube,  thereby 
ising  the  respiratory  obstruction.  This  objection,  however,  applies 
e<iually  to  the  insertion  of  a  tube  after  tracheotomy.  Intubation,  more- 
over, <loes  not  prevent  tracheotomy  being  performed  later,  if  the  necessity 
fur  it  arises.  Attempts  have  been  made  to  correct  the  difficulty  of 
feeding  after  intubation,  by  attaching  a  sort  of  artificial  epiglottis  to 
the  upi>er  end  of  the  tube. 


DISEASES    OF    THE   CHEST. 

Injuries  of  the  Lohkb. 

Pathology  and  Symptoms. — Contusioni  and  abscesses  of  the  cheat 
wall  rei^uire  no  si>ecial  description  other  than  to  say  that  the  abscess  of 
the  chest  wall  is  occasionally  secondary  to  purnleiit  effusion  in  the 
plenral  cavity  or  to  abscess  of  the  lung. 

Contusion  or  rupture  of  the  Iimg  tissue  may  occur  without  laceration 
of  tile  pleura.  These  lesions  probably  take  plare  because  the  lung  is 
subjected  to  blows  or  concussions  when  the  vesicles  are  filled  with  air 
and  the  glottis  closed,  so  that  the  air  within  the  lung  tissue  cannot  be 
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forced  out  at  the  time  the  force  is  applied.  The  symptoms  of  this  con- 
dition are  spitting  of  blood,  diaphragmatic  breathing,  dyspnoea,  cough, 
bronchial  r^les  and  signs  of  localized  pneumonia  or  pleurisy.  These 
symptoms  vary  with  the  extent  and  location  of  the  injury.  Emphy- 
sema may  occur  between  the  lung  and  the  pulmonary  pleura,  and  the 
air  so  extravasated  may  find  its  way  into  the  mediastinum  and  upward 
into  the  cellular  tissue  of  the  neck  and  back.  If  the  pleura  is  torn  by 
the  injury,  blood  and  air  may  escape  into  the  pleural  cavity  and  pro- 
duce hsemo-thorax  or  pneumo-thorax  with  their  characteristic  physical 
signs. 

Pulmonary  abscess  or  gangrene  and  mediastinal  abscess  are  occa- 
sional sequences  of  lung  injuries.  Gunshot  and  stab  wounds  of  the 
lung  are  not  infrequent ;  and  laceration  of  the  periphery  of  the  lung 
may  happen  as  a  complication  of  fracture  of  the  ribs.  Laceration 
may  occur  from  puncture  of  the  lung  by  one  of  the  fragments  at  the 
time  the  fracture  of  the  rib  is  received,  though  subsequently  no  dis- 
placement of  bone  may  be  discoverable  ;  because  the  resiliency  of  the 
chest  wall  has  brought  the  fragments  of  bone  into  apposition. 

The  symptoms  of  such  wounds  of  the  pulmonary  tissue  are  similar 
to  those  described  above  as  occurring  from  contusion  and  rupture  of 
the  lung.  Subcutaneous  emphysema  is  a  ver}^  common  concomitant  of 
fracture  of  the  ribs  when  one  of  the  fragments  has  injured  the  lung. 
In  such  instances  the  air  in  the  vesicles  escapes  into  the  pleural  cavity 
and  then  during  expiration  is  pumped  through  the  opening  in  the  cos- 
tal pleura  into  the  subcutaneous  cellular  tissue. 

It  must  be  remembered  that  the  lung  extends  downward  at  the 
lateral  and  posterior  aspects  of  the  chest  to  alxmt  the  level  of  the 
tenth  rib,  while  the  pleural  cavity  extends  as  far  downward  as  the 
twelfth  rib.  In  a  wound  of  the  chest  below  the  tenth  rib,  therefore, 
the  pleura  alone  will  probably  be  wounded,  and  not  the  lung.  If  a 
penetrating  wound  extends  sufficiently  deep  to  traverse  the  pleural 
sac,  puncture  the  diaphragm  and  enter  the  alxiorainal  cavity,  the  or- 
gans contained  in  the  abdomen  may  suffer  injury  from  the  bullet  or 
knife,  in  addition  to  the  damage  sustained  by  the  pleura.  The  arching 
upward  of  the  diaphragm  renders  it  possible  for  a  penetrating  injur}', 
even  higher  than  the  tenth  rib,  to  produce  lesions  of  both  the  thoracic 
and  abdominal  viscera.  When  the  wound  of  the  chest  wall  is  a  com- 
paratively large  one,  its  communication  with  the  pleural  sac  is  often  to 
be  recognized  by  the  sucking  and  hissing  sound  produced  by  the  air 
entering  the  chest  during  respiration.  If  a  large  vessel  in  the  lung  is 
wounded,  the  bronchial  tubes  may  be  so  filled  with  blood  as  to  actually 
drown  the  patient. 

The  subcutaneous  emphysema  which  is  sometimes  present  in  lung 
injuries,  is  recognized  by  the  elastic  swelling  of  the  skin,  which  crackles 
when  pressed  upon  by  the  fingers.  This  tumefaction,  which  is  free 
from  any  discoloration  such  as  occurs  in  cutaneous  inflammations,  oc- 
curs during  the  first  few  hours  after  injury,  and  aftenvard  subsides 
gradually  without  treatment. 
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Pulmonary  wounds  heal  like  other  wounds  if  protected  from  sup- 
puration and  putrefaction.  The  air  entering  the  pulmonary  tissue 
through  the  trachea  is  freed  from  pathogenic  germs  to  a  great  extent 
by  the  filtering  process  wliicli  it  undergoes  before  it  reaches  the  seat  of 
the  wound ;  hence,  if  the  cliest  wound  be  kept  aseptic,  there  is  little 
danger  of  suppuration  or  septic  pneumonia  or  pleurisy.  Protrusion  of 
a  lung  may  occur  at  the  cicatrix  of  a  large  wound  in  the  chest  wall. 

Treatment. — The  external  bleeding  in  chest  wounds  is  usually  not 
very  severe,  and  needs  no  special  treatment.  If  the  blood  comes  from 
the  lungs  it  will  probably  be  frothy  and  in  greater  quantity  during 
expiration  than  inspiration.  The  flow  of  blood  into  the  pleural 
sac,  which  CH'curs  at  the  same  time  or  before  escaping  from  the  chest 
through  the  external  opening,  will  probably  soon  make  sufficient  pres- 
sure upon  the  lung  to  stop  the  bleeding  from  the  pulmonary  ti&sue. 
The  blood  so  entering  the  pleural  cavity  will,  if  kept  aseptic,  subse- 
quently be  absorbed  ;  if  not  kept  aseptic,  it  will  break  down  into  pus 
and  cause  traumatic  empyema. 

Severe  hemorrhage  may  supervene  from  wounds  of  the  intercostal 
and  mammary-  arteries.  The  intercostiil  arteries  lie  in  grooves  at  the 
inner  and  lower  margins  of  the  ribs.  Hemorrhage  from  one  of  these 
vessels  may  be  stopped  by  seizing  the  bleeding  j)oint  with  a  hemostatic 
forceps,  which  may  be  left  in  position  for  several  hours.  If  arrest  of 
hemorrhage  by  this  means  be  imjx)ssil>le,  the  surgeon  may  perhaps  be 
able  to  scraj)e  off,  with  a  blunt  instrument,  tlie  jKTiosteum  from  tlie 
bottom  of  the  intercostal  groove.  This  procedure  separates  the  vessel 
from  the  bone  and  makes  its  ligjition  practicable.  Another  method  is 
to  push  into  the  wound  the  center  of  a  square  piece  of  antiseptic 
gauze,  and,  after  distending  it  like  a  small  bag  within  the  chest,  to 
stuff  the  pouch  so  made  with  small  pieces  of  antiseptic  sponge  or 
gauze.  By  seizing  the  projecting  corners  of  the  square  of  gauze  and 
drawing  the  intrathoracic  mass  firmly  against  the  internal  surface  of 
the  ribs,  pressure  is  made  upim  the  intercostal  vessel  and  bleeding  pre- 
vented. Resection  of  a  portion  of  the  rib  is  seldom  necessary  to  gain 
control  of  the  vessel  from  which  hemorrhage  occurs. 

The  internal  mammary  artery  runs  ])arallel  to  the  lx>rder  of  the 
sternum,  and  from  a  quarter  to  half  an  inch  external  to  this  margin. 
Bleeding  from  a  wound  in  the  internal  mammary  artery  should  be 
treated  by  ligation  or  by  seizing  the  bleeding  j)oint  with  a  hemostatic 
forc(»ps,  which  should  then  be  left  in  position  with  antiseptic  dressing 
packed  around  it. 

As  a  rule,  little  information  is  obtainable  by  the  introduction  of 
probes  into  a  crhest  wound.  There  is  no  objection  to  their  use,  if  they 
are  i^niploytHl  with  caution  and  antiseptically.  When  the  wound  is 
large  enough  to  admit  the  surgeon's  finger,  which,  of  course,  must  be 
aseptic,  a  clear  understanding  of  the  nature  of  the  injury  is  often  ob- 
tained. 

Antisej)tic  cleansing  of  the  wound,  the  introduction  of  sutures  and 
the  aj)plicati(»n  of  dressings  fulfill  the  local  requirements  of  thoracic 
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wounds.  In  order  to  keep  the  chest  at  rest  as  much  as  possible,  a  firm 
bandage  should  then  be  applied.  If  suppuration  occurs  in  the  pleural 
cavity,  the  wound  must  be  thoroughly  opened,  a  drainage  tube  inserted, 
and  antiseptic  irrigation  carried  on  in  the  manner  discussed  under 
Pleural  Effusion.  If  the  traumatic  pneumonia  is  very  acute  and  ex- 
tensive, venesection  may  be  the  only  means  to  preserve  life.  In  other 
cases  secondary  pneumonia  and  pleurisy  should  be  treated  by  ordinary 
medical  means.  The  diagnosis  of  the  inflammatory  conditions  within 
the  chest  is  made  by  the  ordinary  rules  of  auscultation  and  percussion. 
Bullets  and  other  foreign  bodies,  unless  their  location  is  definitely 
determined  by  skiagraphy  or  other  means  and  they  are  accessible  to 
the  knife  without  adding  much  to  the  original  injury,  should  be  allowed 
to  remain  imbedded  in  the  tissues.  They  often  become  encysted,  and 
do  no  harm.  If  subcutaneous  abscess  or  a  sinus  indicates  their  posi- 
tion, the  surgeon  is  justified  in  undertaking  operative  search,  which 
may  require  more  or  less  extensive  resection  of  ribs. 

Surgical  Treatment  of  Pleural  Effusions. 

Aspiration  of  the  pleural  cavity,  or  thoracentesis,  is  performed  for 
hydrothorax  or  serous  effusion  into  the  pleural  cavity.  Incision  of  the 
chest  wall  with  the  introduction  and  retention  of  a  drainage  tube  into 
the  pleural  sac  is  the  proper  surgical  treatment  in  cases  of  pyo thorax 
or  purulent  effusion  into  the  pleural  sac.  In  hydrothorax  aspiration 
should  be  done  comparatively  early,  or  as  soon,  at  leiist,  as  medicinal 
remedies  do  not  produce  any  marked  diminution  of  the  quantity  of 
fluid  in  the  cavity.  Incision  and  drainage  should  be  performed  as 
soon  as  the  existence  of  pus  is  determined.  Aspiration  should  be  done 
with  a  hollow  needle  and  one  of  the  forms  of  aspirating  pumps.  Care 
should  be  taken  that  no  air  enters  the  chest  and  that  the  lungs  and 
other  structures  of  importance  are  not  injurcni  by  the  point  of  the 
needle.  If  an  aspirator  is  not  obtainable,  an  ordinary  trocar  and  canula 
is  used.  A  long  rubber  tube,  however,  should  be  attached  during  the 
first  flow  of  serum,  immediately  after  the  trocar  has  l)een  withdrawn, 
and  the  end  of  this  tul)e  placed  below  the  surface  of  a  solution  of  car- 
bolic acid  (1  :  40).  This  precaution  is  taken  to  prevent  the  sucking 
up  of  air  into  the  chest  when  the  flow  of  serum  becomes  intermittent 
as  the  cavity  is  nciirly  evacuated. 

Thoracentesis  doc»s  not  require  general  anaesthesia.  If  the  patient  is 
very  sensitive  to  pain,  the  skin  at  the  point  of  the  proposed  puncture 
may  be  made  ansesthetie.  The  best  position  for  the  patient  is  a  semi- 
recumbent  one,  which  can  be  changed  during  the  operation  to  a  recum- 
bent one,  if  he  becomes  weak.  The  place  to  insert  a  puncturing 
instrument  is  in  the  sixth  interspace  close  above  the  upper  border  of 
the  seventh  rib  and  in  a  line  with  the  middle  of  the  axilla.  If  careful 
auscultation  and  percussion  indicate  local  pleural  adhesion  or  the 
presence  of  a  localized  pleural  effusion,  it  may  be  necessary  to  select 
another  spot ;  since  it  is  evident  that  a  cavity  containing  fluid  should 
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he  tapped  near  its  lower  wall,  as  this  gives  the  l)est  opportunity  for 
entire  evacuation  of  its  contents.  The  escaj^e  of  fluid  should  be  at  first 
somewhat  controlled,  in  order  that  sudden  evacuation  of  the  contents 
of  the  pleural  cavity  may  not  lead  to  syncope.  It  is  also  wise  occa- 
sionally to  stop  the  flow  for  a  moment.  The  occurrence  of  cough  is  an 
indication  to  desist  temiwrarily ;  while  a  discharge  of  blood  through 
the  neetlle  means  that  the  lung  or  some  vessel  has  been  injured,  and 
suggests  the  partial  withdrawal  of  the  instrument.  When  the  fluid 
(«ases  to  escape  the  operation  is  concluded  by  dra\\ing  out  the  needle, 
unless  it  is  believed  from  the  physical  signs  that  the  caliber  of  the 
aspirator  has  been  plugged  by  a  mass  of  lymph  sucked  into  the  tube. 
This  complication  is,  as  a  rule,  indicated  by  a  sudden,  rather  than  a 
gradual,  cessation  of  the  flow.  It  may  be  possible  by  changing  the 
current  in  the  aspirator,  if  tlie  instrument  permits  such  a  procedure,  to 
force  the  lymph  back  into  the  chest.  If  this  is  impossible,  it  may  be 
necessary  to  withdraw  the  needle,  remove  the  obstruction  and  puncture 
in  a  new  place.  An  antiseptic  pad  should  be  placed  over  the  opening 
after  the  operation  has  been  j)erformed,  and  the  patient  treated  by 
medical  means  as  previously. 

Drainage  of  purulent  effiisions  in  the  pleural  cavitj'  is  accomplished 
by  making  a  two  inch  incision  in  one  of  the  intercostal  sjmces,  just 
above  the  uj)per  border  of  one  of  the  ribs  and  parallel  to  the  rib. 
The  sixth  interspace  in  the  axillary  line  is,  as  a  nile,  a  good  place  for 
incising  the  j)leura.  If  there  is  any  evidence  of  the  pus  collection 
being  localized,  the  surgeon  would  naturally  make  his  incision  a  little 
below  the  center  of  the  area  of  dulness.  The  cutaneous  incision  should 
be  sufficiently  large  to  i>ermit  a  good  size  tube  to  be  introduced.  If 
the  spac^e  between  the  ribs  is  not  sufficient,  a  portion  of  the  lower  rib 
should  be  excised.  It  is  not  often  necessary  to  remove  a  section  of 
the  entire  width  of  the  rib,  as  a  semicircle  cut  out  of  the  bone  with 
bone  forccj)s  or  saw  will  usually  give  sufficient  space  for  the  tube. 
Excision  of  the  rib  for  this  purpose  is  seldom  required.  If,  however, 
it  seems  necessary  to  remove  a  section  of  the  entire  width  of  the  rib, 
the  o[Xjration  should  begin  by  an  incision  over  the  middle  of  the  rib ; 
after  which  the  periosteum  should  be  detached  and  about  an  inch  of 
the  rib  sawed  out.  The  intercostal  artery  in  such  an  oi>eration  should 
be  secured  before  the  pleuni  is  opened. 

.Vfter  the  dissection  has  been  carried  down  to  the  pleura  and  hemor- 
rhage stopped,  if  there  be  any,  the  pleura  should  be  laid  open  to  the 
full  extent  ()f  the  external  wound.  The  surgeon's  finger  cjui  then  l)e 
inserted,  the  interior  of  the  chest  explored  and  any  bands  of  lymph 
that  divide  the  pleura  into  separate  caviti(\s  broken  up.  Etherization 
is  not  essential  in  this  j)rocedure,  as  the  pain  is  not  very  much  greater 
than  that  of  aspiration.  T^ocal  anaesthesia  is  sufficient.  A  rubber 
drainage  tube  without  side  holes  and  with  a  caliber  of  about  one 
quarter  of  an  inch  should  be  introducal  about  an  inch  into  the  pleural 
cavitv  and  stitched  to  the  skin  bv  wire  or  silk  sutures.  After  the 
extremities    of  the  wound    have  been  dniwn  together  with    sutures, 
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a  voluminous  antiseptic  dressing  should  be  applied.  The  pleural 
cavity  should  be  washed  out  with  a  weak  solution  of  carbolic  acid 
(1: 100),  salicylic  acid  or  boric  acid  or  a  sterile  salt  solution,  once  in 
twenty  four  hours.  These  disinfectant  solutions  are  introduced  by 
hydrostatic  pressure,  obtained  by  attaching  to  the  drainage  tube  an- 
other tube  or  pipe  coming  from  a  reservoir  held  about  two  feet  above 
the  patient.  As  soon  as  distention  of  the  cavity  by  the  fluid  produces 
pain  the  supply  tube  should  be  detached  or  the  reservoir  lowered,  so 
that  the  mingled  pus  and  antiseptic  solution  may  escape.  One  or  two 
pints  of  fluid  may  be  introduced  into  the  chest  at  one  injection,  and  it 
may  be  repeated  until  the  outflow  is  very  little  stained  with  pus.  Irri- 
gation and  drainage  in  this  manner  should  be  continued  for  several 
weeks,  and  should  not  be  discontinued  until  it  is  evident  that  the  cavity 
within  the  chest  has  greatly  contracted  and  that  there  is  very  little  puru- 
lent collection.  When  this  occurs  the  drainage  tube  may  be  withdrawn 
and  the  w^ound  allowed  to  heal  by  granulation.  Too  early  w^ithdrawal 
of  the  tube  may  permit  re-accumulation  of  the  pus  and  necessitate  a 
second  operation,  in  order  to  relieve  the  septic  symptoms  which  are 
liable  to  occur.  If  the  fistulous  opening,  left  after  the  drainage  tube 
is  withdrawn,  remains  for  many  months,  further  treatment  will  be  re- 
quired. The  condition  is,  in  rare  instances,  due  to  a  broken  portion 
of  the  tube  having  been  left  within  the  chest ;  but  is  more  apt  to  hap- 
pen because  tlie  drainage  has  not  been  complete  or  because  the  tul)e 
has  been  withdrawn  too  early.  Dilatation  of  the  fistulous  track,  by 
the  introduction  of  a  sponge  tent  or  a  piece  of  compressed  s^wngo, 
will  often  j^ermit  reestablish  men  t  of  irrigation  and  thereby  induce  cure. 
In  other  cases  it  may  be  necessary  to  lay  open  the  sinus  and  resect  a 
portion  of  a  rib  in  order  to  obtain  free  drainage.  In  some  cases  heal- 
ing of  the  pleural  cavity  is  prevented  by  the  fact  that  the  pus  sac  will 
not  collapse  because  of  inflammatory  thickening  and  adhesions.  Under 
such  circumstances  it  has  been  advocated  that  two  or  three  inches  of 
several  contiguous  ribs  be  excised  (thoracoplasty),  in  order  that  the 
chest  wall  l)ecoming  flaccid  may  fall  inward  and,  by  coming  in  contact 
with  the  pulmonary  wall  of  the  pus  sac,  cause  the  cavity  to  Ixjcome 
obliterated.  In  performing  this  operation  it  is  well  to  dissect  away 
the  thickened  costal  pleura. 

Pulmonary  Abscess  and  Gangrene. 

The  operative  treatment  of  pulmonary  abscess  consists  in  cutting 
into  tlie  lung,  after  having  incised  the  chest  wall  and  pleura,  in  order 
to  evacuate  the  pus  confined  in  the  lung  tissue.  Before  such  an  oper- 
ation is  attempted  the  most  ciireful  physictd  diagnosis  must  locate  the 
abscess,  and  even  then  it  is  wise  to  confirm  the  physical  signs  by  in- 
troducing an  aspirating  nei»dle  or  trocar  into  the  lung.  When  such 
abscess  has  been  discovered,  incision  of  the  external  tissues  and  lung  is 
proper,  and  should  be  followed  by  the  insertion  of  a  large  drainage 
tube  so  that  irrigation  may  be  carried  on.     Excision  of  a  gangrenous 
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portion  of  the  lung  Las  teen  attempted  after  opening  the  chest.  The 
difficulties  in  diagnosing  the  position  of  the  gangrenous  area  are  sim- 
ilar to  tliose  met  in  diagnosing  the  position  of  an  abscess. 

Hediastinal  Tamora  and  Abscesses. 
Pus  in  tlic  anterior  mediastinum  may  be  evacuated  by  an  incision 
between  tlie  costal  cartilages  or  by  trephining  the  sternum.  Such  a 
possible  condition  should  be  given  consideration  when  the  surgeon  is 
investigating  any  obscure  case  of  thoracic  disease.  Tumors  of  the 
mediastinum  should  also  be  remembered  in  this  connection. 

Diseases  of  the  Neck. 
AVoirads  of  the  neck  should  be  treated  as  other  wounds.     If  the 
trachea  or  glottis  is  opened,  the  parts  should  be  brought  together  and 
sutured  and  provision  made  for  drainage.     Severe  wounds  of  these 
structures  are  often  made  in  suicidal  attempts.     After  the  parts  have 
been  sutured  an  {esophageal  tube  mar  be  required  for  feeding  the  pa- 
tient.    If  the  tongue  or  epi- 
Fio.  :j43.  glottis    has   been    cut   loose 

from  its  attachments,  it  may 
cause  asphyxia  by  falling 
upon  the  opening  of  the  glol^ 
tis.  Sudden  oedema  of  the 
glottis  may  arise  as  a  com- 
plication of  wounds  of  the 
larynx.  These  complications 
may  render  it  necessary  for 
tracheotomy  to  be  performed, 
lest  Ixitween  the  visits  of  the 
sui^con  death  may  occur 
from  suddcnswelling  or  other 
obstruction  of  the  cliink  of 
the  glottis.  Emphysema  of 
the  neck  may  supervene  after 
.■iiicb  wounds  by  reason  of  air 
escaping  from  the  respiratory 
tract  into  the  subcutaneous 
tissue.  Diffuse  cellulitis  of 
the  neck  may  follow 
woimds ;  an<l  septic  poisoning,  secondary'  to  ulcerations  in  the  mouth 
or  pharynx,  to  s<'arlct  fever  and  to  diphtheria,  is  not  uncommon.  If 
tlie  cellulitis  assumes  a  suppurative  character,  free  incision  to  prevent 
bnri-owing  of  pus,  and  antiseptic  irrigation  of  the  cavities  in  which 
this  is  lo«ited  are  urgently  demanded. 

The  congenital  cysts,  called  branchial  cysts  or  hydroceles  of  the  neck, 
are  due  to  the  embryonic  branchial  clefts  not  becoming  entirely  closed. 
A  cavity  is  conscfiucntly  left  which  is  filled  with  fluid.     Sometimes 
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there  is  a  mere  fistulous  track  or  sinus  left  as  a  result  of  imperfect 
closure  of  the  branchial  clefts.  Similar  sinuses  and  cysts  may  occur 
on  the  front  of  the  neck  fix)m  incomplete  pre-natiil  obliteration  of  the 
thyroglossal  duct. 

A  most  common  surgical  condition  in  this  situation  is  glandular  en- 
largement due  to  chronic  lymphadenitis.  These  chronic  lymphatic 
swellings  are  often  the  result  of  tubercular  infection  and  are  verj'  liable 
to  become  caseous  and  to  break  down  into  puriform  fluid.  Lympha- 
denitis often  arises  as  a  result  of  infection  through  carious  teeth.  A 
lymphatic  glandular  enlargement  situated  over  the  submaxillary  or 
parotid  salivarj'  gland  sometimes  acquires  considerable  bulk ;  it  is 
liable  to  be  mistaken  for  tumor  or  malignant  disease  of  the  salivary 
gland.  Chronic  tubercular  enlargement  of  the  lymphatic  nodes  of  the 
neck  should  be  treated  by  constitutional  remedies,  such  as  tonics,  cod 
liver  oil,  potassium  iodide,  a  residence  at  the  seashore  and  attention  to 
hygienic  surroundings.  Locally  the  treatment  should  consist  of 
counter-irritation  by  means  of  tincture  of  iodine  or  the  ointment  of  the 
red  iodide  of  mercury.  If  after  such  measures  they  continue  to  enlarge, 
it  may  be  proper  to  excise  the  glands  before  they  have  undergone  puri- 
form change.  This  is  desirable  because  they  may  become  the  primar)' 
focus  from  which  general  tubercular  infection  may  arise.  If  cheesy  or 
puriform  degeneration  has  taken  place,  it  is  proper  to  incise  the  skin 
over  the  softened  mass,  to  scrape  away  with  a  curette  all  the  glandular 
tissue  and  diseased  structure  around  it,  and  to  dress  the  wound  with 
iodoform.  The  depressed  scar  left  by  su(»h  early  incision  is  less  de- 
forming than  the  irregular  and  puckered  superficial  cicatrix  which 
usually  remains  after  sj)ontaneous  evacuation  of  the  puriform  collection. 

The  unsightly  scars  left  by  the  occurrence  in  youth  of  such  cervical 
tubercular  lesions  may  he  made  almost  imperceptible  by  a  small  plastic 
operation.  An  elliptical  incision  is  made  around  the  depressed  cica- 
trix, the  skin  is  dissected  loose  for  some  distance  on  each  side,  and  the 
edges  are  then  drawn  together  by  sutures  over  the  intervening  de- 
pressed portion  of  skin,  which  has  previously  been  made  raw  by  scrap- 
ing with  a  knife  edge.  Thus  the  cutaneous  structures  are  elevated  to 
a  level  with  the  surrounding  skin,  and  the  irregular  scar  converted 
into  a  straight  white  line. 

DISEASES  OF  THE  THYROID  BODY. 

The  function  of  the  thyroid  gland  is  probably  control  of  the  muci- 
noid  substances  in  the  tissues,  the  regulation  of  albuminoid  metabo- 
lism and  the  manufacture  of  blood  corpuscles.  Its  atrophy  or  entire 
removal  or  great  diminution  in  its  function,  because  of  goitrous 
changes,  is  apt  to  be  followed  by  the  condition  called  myxoedema.  In 
myxoedema  the  subcutaneous  tissue  of  the  patient  becomes  swollen. 
This  causes  a  condition  resembling  serous  oxlema,  except  that  the  tume- 
faction is  harder.  The  patient's  lij)s  and  eyelids  l)ec()me  ]Hiffy,  his 
mind  heavy,  his  speech  thick,  the  tem[)erature  usually  subnormal  and 
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his  intelligence  deficient  almost  to  a  condition  of  imbecility.  There  is 
loss  of  the  red  and  increase  of  the  white  corpuscles  of  the  blood. 
The  condition  has  been  attributed  also  to  changes  in  the  sympathetic 
nervous  system.  The  treatment  consists  in  the  administration  of  the 
extract  of  the  thyroid  gland  of  the  lower  animals.  The  defective  mental 
state  called  cretinism,  found  at  times  with  goitre,  is  probably  due  to  the 
goitn^us  affection  causing  atrophic  interference  with  the  function  of  the 
thyroid  body.  Acute  inflammation  or  even  suppuration  of  the  thyroid 
body  may  occur. 

Bronchocele  or  Gk)itre. 

Definition. — Bronchocele  is  an  enlargement  of  the  thyroid  body. 
Tumors  of  the  thyroid  body  are  usually  included  under  the  head  of 
bronchocele  or  goitre,  although  in  a  strict  sense  that  term  should  be 
employed  for  enlargements  of  the  gland  and  not  to  its  infiltration  or 
substitution  by  morbid  growths. 

Pathology  and  Symptoms. — The  thyroid  gland  not  infrequently 
becomes  enlarged  in  women  from  congestive  swelling  during  sexual 
excitement,  pregnancy  and  menstruation.  The  congestive  enlargement 
so  occurring  may  remain  after  the  causative  factor  has  |)assed  away. 

Thyroid  enlargement  may  include  both  lobes  of  the  gland  as  well  as 
the  isthmus  or  it  mav  involve  either  lobe  or  the  isthmus  alone.  At 
times  pulsation  oc^cure  in  the  enlarged  gland  and  is  so  evident  as  to 
simulate  aneurism.  In  one  variety  of  congestive  goitre  there  is  pro- 
trusion of  the  eyeballs  and  irritability  of  the  heart  associated  with  the 
enlargement  of  the  thyroid  body.  This  condition  is  a  distinct  general 
disease  called  exophtlialmic  goitre.  In  this  affection  the  thyroid  gland 
is  swollen,  perhaps  tender  on  pressure,  and  may  pulsate.  The  eyeballs 
protrude  from  between  the  eyelids,  probably  as  a  result  of  vascular  con- 
gestion in  the  j)ost-ocular  tissue,  and  the  heart's  action  is  irregular  and 
feeble.  Often  there  is  a  murmur  heard  at  the  cardiac  base.  The 
patient  is  weak,  aniemic  and  often  subject  to  anorexia  and  amenorrhoea. 
Gradual  improvement  usually  takes  place  under  effective  treatment 
lasting  through  many  months.     Cases,  however,  do  at  times  end  fatally. 

In  addition  to  the  congestive  enlargement  of  the  thyroid  body, 
which  has  been  described,  simple  hypertrophy  of  the  stroma  and  gland- 
ular elements  of  the  organ  may  occur.  Fibrous  and  cystic  changes 
also  take  place  in  this  orgiui,  giving  a  form  of  goitre  corresj)onding  to 
these  alterations.  Simple  hypertrophic  goitre,  which  is  really  a  fibro- 
adcnomatous  change,  may  follow  the  congestive  form.  The  patient 
presents  symptoms  not  unlike  those  of  Exophthalmic  goitre,  except  that 
the  ocular  and  cardiac  symj)toms  are  absent.  Interference  with  s^val- 
Ipwing  and  respiration  may  occur,  as  the  position  of  the  growth  may 
result  in  pressure  upon  the  trachea  and  oesophagus.  Giddiness  may  be 
induced  by  similar  interference  with  circulation  through  the  large 
vessels  of  the  neck  going  to  and  coming  from  the  brain.  In  fibrous 
goitre  the  stroma  of  the  orgiui  increases  more  markedly  than  does 
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glandular  tissue,  though  the  pathological  alteration  is  similar  in  other 
respects  to  the  simple  hypertrophy  just  described.  The  thyroid  en- 
enlargement  may  be  soft  and  vascular  if  the  growth  is  rapid,  or  hard 
and  dense  if  the  change  is  more  chronic  in  its  course.  The  fibrous 
form  very  often  affects  but  one  lobe.  Its  displacing  pressure  is  very 
likely,  therefore,  to  cause  lateral  deflection  of  the  trachea  and 
cesophagus.  As  the  thyroid  gland  lies  below  the  deep  fascia,  any  en- 
largement gives  rise  to  injurious  pressure  upon  the  other  organs  of  the 
neck,  as  has  been  indicated  above.  Such  pressure  is  more  apparent 
when  caused  by  a  hard,  rapidly  growing  fibrous  goitre  than  when  the 
change  is  one  of  the  other  varieties  of  bronchocele.  Flattening  the 
caliber  of  the  trachea  or  interference  with  the  normal  movements  of 
the  tracheal  rings  during  respiration  may  cause  a  tendency  to  dyspnoea. 
The  anatomical  attachment  of  the  isthmus  of  the  thyroid  body  to  the 
trachea  causes  the  gland  to  rise  and  fall  during  swallowing.  This  fur- 
nishes a  test  in  the  diagnosis  between  thyroid  enlargement  and  other 
cervical  tumors.  The  rise  and  fall  of  the  mass  during  deglutition  of 
a  little  water  or  food  indicate  at  once  the  thyroid  nature  of  the  growth, 
since  enlargement  of  the  lymphatic  glands  in  the  cervical  region  or 
other  tumors  of  the  neck  would  in  most  cases  not  be  affected  by  tracheal 
movements.  One  or  more  of  the  acini  of  the  gland  may  be  converted 
into  a  cyst  or  cysts,  filled  vnt\\  colloid,  serous  or  bloody  fluid,  and 
constitute  the  cystic  variety  of  goitre.  While  the  wall  of  such  cysts 
may  be  very  vascular  it  may  also  at  times  become  calcified.  In  ex- 
treme cases  the  whole  thyroid  body  may  be  converted  into  a  series  of 
cysts.  Goitre  is  endemic  in  certain  regions  of  the  w^orld,  especially  in 
some  parts  of  England  and  in  the  Tyrol,  and  is  there  often  associated 
with  a  peculiar  deterioration  of  the  brain  called  cretinism  which  is  a 
condition  similar  to,  but  perhaps  not  identical  with  myxa?demia. 
This  has  been  attributed  to  the  atrophy  of  the  gland  which  accom- 
panies such  thyroid  tumors.  The  different  varieties  of  goitre  found  in 
these  persons  attain  at  times  enormous  bulk. 

The  treatment  of  exophthalmic  goitre  belongs  to  the  domain  of 
medicine  and  consists  in  the  administration  of  iron,  digitalis  and 
similar  remedies.  The  treatment  of  congestive  goitre  is  not  unlike 
that  of  exophthalmic  goitre,  and  consists  in  the  use  of  digitalis  and 
tonics  internally,  and  counter-irritation  by  means  of  tincture  of  iodine, 
red  iodide  of  mercury  ointment  and  similar  preparations  externally. 
Ergot,  ammonium  chloride  and  potassium  iodide  have  been  advocated 
in  this  form  of  goitre,  and  are  probably  of  value  if  given  in  large 
doses. 

In  fibrous  goitre  the  remedies  recommended  for  congestive  and  ex- 
ophthalmic goitre  may  be  applied.  The  benefit  obtained,  however,  is 
not  so  evident  in  this  form  of  bronchocele.  When  the  growth  is  large 
and  causes  pain  and  other  symptoms  of  pressure  and  cannot  be  re- 
moved, the  surgeon  should  make  a  cut  through  the  deep  cerviail  fascia, 
which  will  permit  the  tumor  to  bulge  forward,  thereby  relieving  pres- 
sure on  the  important  structures  beneath  it.    The  incision  may  be  open 
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or  subcutaneous,  according  to  circumstances.  When  this  procedure  is 
not  eflFectual,  the  isthmus  of  the  thyroid  gland  may  be  divided  in  the 
middle  line  after  two  strong  ligatures  have  been  applied  at  each  side  of 
the  proposed  incision  to  prevent  hemorrhage.  Cystic  goitres  should  be 
subjected  to  evacuation  by  puncturing  with  a  trocar  and  canula,  if  re- 
moval by  thyroidectomy  is  improper. 

The  administration  of  the  extract  of  the  thyroid  body  of  the  sheep 
or  feeding  the  patient  >vith  sheep's  thyroid  bodies  has  been  of  apparent 
benefit  in  bronchocele.  Excision  of  the  sympathetic  ganglia  in  the 
neck  has  been  performed  in  exophthalmic  goitre. 

Excision  of  the  thyroid  gland  is  done  in  cases  where  the  size  of  the 
growth  and  its  pressure  symptoms  have  rendered  the  operative  risk 
of  such  an  operation  justifiable.  Excision  of  both  lobes  must  not  be 
performed,  since  removal  of  the  whole  body  will  lead  to  myxcedema, 
and  because  excision  of  the  isthmus  or  of  one  lobe  will  usually  remove 
the  urgent  symptoms. 

The  operation  is  in  many  cases  an  easy  one,  and  should  be  done  be- 
fore the  goitre  becomes  very  large.  The  best  incision  is  a  curved  one 
across  the  lower  part  of  the  goitre,  with  the  concavity  upwards.  The 
gland  should  then  be  enucleated  and  displaced  laterally  so  as  to  give 
access  to  its  deep  attachments  and  avoid  injury  to  the  recurrent  laryn- 
geal nerve. 


CHAPTER  XXI. 


DISEASES  OF  THE  MOUTH  AND  OCSOPHAGUS. 


Fissures  of  the  Lips. 

Pathology. — Harelip  is  a  term  applied  to  congenital  fissure  in  the 
upper  lip  due  to  imperfect  coalescence  of  the  corresponding  branchial 
arches.  It  may  be  single  or  double.  The  fissure,  however,  is  nearly 
always  a  little  to  one  side  of  the  middle  line,  in  a  position  correspoud- 
ing  with  the  suture  between  the  inter-maxillary  bone  and  the  upper 
jaw  of  the  corresponding  side.  When  harelip  is  double,  a  small  por- 
tion of  the  lip  lies  betweeu  the  fissures.  This  central  lobule  may  be 
very  poorly  developed.  The  inter-maxillary  bone,  which  carries  the 
incisor  teeth,  may  be  separated  from  the  upper  maxillary  bone  of  the 
same  side  by  a  cleft  which  corresponds  with  the  clefl  in  the  lip.  This 
is  one  of  the  forms  of  cleft  palate.  A  cleft  in  the  lower  lip  is  a  rare 
congenital  deformity,  as  are  clefts  running  from  the  upper  lip  ob- 
liquely up  to  the  orbit  and  ciefia  increasing  the  orifice  of  the  mouth 
laterally. 

Cleft  of  the  palate  is  a  congenital  defect,  corresponding  in  character 
with  harelip,  occupying  the  hard  or  soft  parts  of  the  palate  or  both. 
All  of  these  conditions  are  due  to  defect  in  coalescence  about  the  ninth 
week  of  fcetal  life.     When  the  alveolus  is  cleft  and  the  inter-maxillary 
hone  is  separated  from  the  other 
Fig.  344.  portions  of  the  jaw  by  such  con- 

genital defect,  the  harelip  is  often 
complicated  by  protrusion  forward 
of  the  incisor  and  inter-maxillary 
structures,  which  thus  extend  for- 


OmgnilUl  IkMraJ  cleft  of 


ward  below  and  in  front  of  the  nose  as  a  sort  of  snout.  The  nostril  on 
the  side  corresponding  with  the  harelip  is  usually  broadened  and  flat- 
tened, by  reason  of  tlie  ala  being  carried  outward. 

Treatment. — Harelip,  if  at  all  extensive,  prevents  the  infant  suck- 
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ing  well.  This  circumstance,  as  well  as  because  it  is  diiHScult  for  the 
child's  lips  to  be  kept  at  rest  after  it  has  learned  to  speak,  renders  it 
proper  to  oj)erate  when  the  child  is  l^etween  six  weeks  and  three 
months  of  age,  provided,  of  course,  that  the  general  health  is  good. 

The  plastic  oi>eration  for  harelip  consists  in  separating  the  upper  lip 
from  the  gum ;  in  paring  the  edges  of  the  fissure,  and  in  bringing 
them  together  with  sutures  in  such  a  way  as  to  leave  no  defect  in  the 
vermilion  border  of  the  lip.  Union  by  first  intention  is  usually  ob- 
tained, if  the  oj)eration  is  well  done  and  the  parts  so  arranged  that 
there  is  no  tension  u}X)n  the  sutures.  Ether  is  usually  given.  A 
straight,  narrow  knife  is  then  used  to  transfix  the  tissues  on  each  side 
of  the  cleft  and  to  pare  away  the  borders  beginning  high  up  in  the 
nostrils  at  the  angle  of  the  fissure.  Sufficient  tissue  must  be  removed 
to  make  a  wide  raw  surface  on  both  edges  of  the  cleft,  so  that  when 
the  lip  is  brought  together  there  will  be  a  wide  surface  of  contact  to 
cause  union.  The  strip  cut  off  may  be  entirely  removed  or  a  portion 
may  be  retained  at  the  lower  part  in  order  to  make  the  free  margin  of 
the  lip  bulge  a  little  when  the  sutures  are  placed.  It  is  often  well  to 
carry  the  lower  end  of  the  incision  a  little  away  from  the  cleft  and  then 
turn  the  knife  toward  the  middle  line  so  as  to  leave  a  tag  of  tissue 
covered  with  muwus  membrane. 

The  accompanying  diagram  (Fig.  345)  shows  this  incision,  which  is 
made  in  oixler  that  the  parts  which  are  brought  togetlier  may  pout  a 
little,  and  prevent  the  occurrence  of  a  slight  notch  in  the  edge  of  the 
reconstructed  lip.  If  this  incision  is  not  adopted  an  incision  concave 
toward  the  cleft  is  a  good  one,  Ixjcause  when  the  concave  edges  are 
brought  together  in  a  straight  line  a  similar  pouting  on  the  margin  of 
the  lips  is  accomplished.  A  suture  of  silk  or  other  material  is  tlien 
carried  through  the  two  portions  of  the  lip  and  across  the  gap  just  be- 
neath the  wing  of  the  nose.  The  flattened  condition  of  the  nostril  is 
thus  corrected  by  the  same  stitch  which  brings  the  upper  part  of  the 
gap  in  the  lip  together.  A  second  suture  is  introduced  about  the 
middle  of  the  cleft,  and  care  is  taken  to  pass  it  between  the  mucous  mem- 
brane and  the  coronary  artery,  in  order  that  the  pressure  made  shall 
arrest  bleeding.  A  few  fine  catgut  or  silk  sutures  are  used  along  the 
margin  of  the  lip  and  ujwn  the  internal  surface,  in  order  to  bring  the 
mucous  membrane  into  accurate  apposition.  It  is  very  important  that 
the  nmcous  membrane  and  the  skin  should  be  accurately  matched  at  tlie 
muco-cutaneous  border,  as  deformity  is  sometimes  produced  by  having 
the  mucous  membrane  run  up  higher  on  one  side  of  the  repaired  cleft 
than  upon  the  other.  This  is  a  very  unsightly  deformity  after  union 
has  taken  ])hice.  The  lip  is  usually  shorter  on  one  side  of  the  cleft 
than  the  other ;  and  the  plastic  operation  may  be  imj)erfect  cosmetically 
because  the  surgeon  fails  to  correct  this  inequality.  The  flattened 
nostril  on  the  side  of  the  cleft  should  also  be  improved.  These  objects 
may  be  athiincd  by  an  incision  carried  around  the  ala,  and  proper 
suturing.  The  length  of  the  lip  may  be  further  increased  by  a  hori- 
zontal incision  carried  outward  from  the  incision  of  denudation. 
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The  wound  is  dressed  with  iodoform  and  collodion,  and  the  child  is 
fed  either  at  the  breast  or  with  a  spoon.  The  sutures  are  taken  out 
upon  the  third  or  fifth  day.  The  operation  for  double  harelip  is 
similar.  Both  clefts  are  pared  and  corrected  at  once.  The  sutures  are 
passed  through  the  flattened  edges  of  the  lip  and  through  the  central 
lobule  if  it  be  large  enough  to  he  of  any  service  in  filling  the  gap. 
The  edges  of  this  central  lobule  are,  of  course,  freshened ;  but  if  it  is 
very  short,  it  may  be  necessary  to  preserve  the  parings  from  the  lateral 
margins  of  the  cleft  and  to  use  them  in  filling  up  the  gap  below  the 
central  portion  of  tlie  lip  when  the  final  sutures  are  applied.  In  these 
operations  ordinary  sutures  are  better  than  pin  sutures. 

In  case  of  absence  of  the  nasal 
columella  as  a  complication  it  may  I^^iQ-  346. 

be  wise  to  turn  up  the  central  pro- 
cess of  the  lip  to  reconstnict  the 
deficiency  in  the  nose.  If  the 
inter-maxillary  bone  or  its  alveolar 
portion  protrudes,  it  may  be  cut 
away  with  bone  forceps  or  bent 
up  into  place  after  fracturing  its 
attachments.  The  vomer,  which 
is  sometimes  hypertrophied  when 
this  protrusion  is  present,  may  be 

retrenched    by     excision     of    a    V-        Methrxl  «f  lengthculng  short  side  of  cleft  in 

li     -t^J\  i»f*r\       KriVi*    A     fVi£»    *nf   t»      harelip  and  decrexuiiug  flattening  of  nose  by  In- 

Snapeu    portion    OeninG     me    inter-    cision^,  one  extending  outwards  alungmuco-euta- 

maxillarj^   bone.     No   attempt  is   ^rjlhoiw^^^^^^^^^     ^°^  "''""'*        ""^  °^'- 

made,  as  a  rule  at  this  early  age, 

to  correct  the  cleft  in  the  alveolar  process,  since  the  defect  is  covered 

by  the  lip  and  can  be  remedied,  when  the  child  l)ecomes  older.     If 

union  by  first  intention  fiiils  in  attempts  at  curing  harelip,  it  may  be 

necessary  to  do  a   secondary  operation,  in   order   to   get   a   perfect 

result. 

Cleft  Palate. 

Pathology. — Cleft  palate,  which  is  similar  in  its  origin  to  harelip, 
is  much  more  difficult  to  repair  by  plastic  pi-ocedures.  The  cleft  is  in 
the  middle  line  except  when  it  is  in  the  anterior  portion  of  the  hard 
palate,  when  it  may  be  a  little  to  one  side  of  the  middle  line.  The 
fissure  may  sometimes  be  double  in  front  with  the  incisive  bone  lying 
between  the  two  clefts.  It  is  more  common,  however,  to  have  only 
the  soft  parts  of  the  palate  fissured.  The  operation  for  the  repair  ol 
the  soft  palate  is  called  staphylorrhaphy,  while  a  similar  operation  on 
the  hard  palate  is  called  uranoplasty.  Cleft  j)alate  interferes  with 
deglutition  and  speech,  because  it  is  usually  impossible  for  the  j)atient 
to  close  the  posterior  nares,  which  is  essential  in  proi)er  deglutition 
and  speaking.  In  infants  deglutition  is  often  very  difficult  and  the 
milk  is  regurgitated  into  the  nasal  ciivities.  These  conditions  are,  of 
88 
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course,  greater  when  tlie  cleft  is  a  large  one  or  involves  both  the  hard 
and  soft  palates. 

TreatmeiLt. — In    thu    milder  form  the  child,  when  beginning  to 
talk,  should  be  especially  trained  in  articulation  ;  as  by  special  de- 
velopment of  the  muscles  he  may  be  able  to  overcome  this  defect  in 
speech  t*>  a  great  extent.     In  more  severe  cases  benefit  may  be  derived 
by  applying  to  an  oral  surgeon  for  the  adaptation  of  an  artificial  palate. 
Artificial  jralates,  however,  are  not  sufficiently  satisfiictory  to  prevent 
the  adoption  by  many  of  oiwrative  proceedings  in  these  palatal  defects. 
The  operation  for  cleft  palate  to  be  most  successful  should  be  done 
befijre  the  child  has  fiilly  acquired  the  art  of  speech.     About  the  third 
year  is  the  jtmper  time.     If  tlio  patient  is  young  he  should  be  etherized, 
but  in  adults  the  use  of  cocaine  will  render  general  anesthesia  unneces- 
sary.    The  mouth  must  be  held  open  by  means  of  a  gag.     The  edges 
of  the  cleft  should  be  carefully  pared,  in  the  operation  of  staphylorrha- 
phy, from  the  angle  of  the  fissure  backward  to 
Fir..  ;H7.  the   free   margin  of  the  velum,  after  which   the 

two  sides  of  the  velum  must  be  brought  to- 
gether by  silk  or  wire  sutures  passed  by  means 
of  a  curved  needle.  Before  passing  the  sutures 
in  the  operation  of  staphylorrhaphy  it  is  well,  ia 
cases  where  the  cleft  is    lai^,   to   cut  the  two 

V  'Q^BHP^'  elevator    and  tensor  muscles  of  the   palate,   in 

V  ^^^^^       J  order  to   diminish    tension   on   the   soft  palate, 
>u     ^  y    which   is  about  to  be  drawn  together.     This  is 

^«lt^^^^  done  by  passing  a  tenotome  through  the  soft 
palate  on  the  inner  side  of  the  hamular  process, 
""'""liSi."!  ""(s-mf.)'"^  "'^''^f'  <^an  be  felt  at  the  outer  side  of  the  roof  of 
the  mouth,  and  carrying  the  edge  of  the  tenotome 
upward  and  then  downwunl,  thus  dividing  the  muscles.  The  flaccid 
and  immobile  condition  produced  by  the  division  of  these  muscles 
will  prove  that  tiic  division  has  been  sncoe.'isful.  The  sutures  are 
then  i)assed  and  tied.  During  tlie  after  treatment  the  ^Mitient  should 
be  prevcnte<l  from  coughing  or  ttdking,  and  fed  on  liquid  fiiod. 

In  the  operation  of  uranophisty,  or  closure  of  cleft  in  the  bony  pid- 
ate,  two  strijw  of  mucous  membrane  with  the  underlying  jteriosteum 
arc  sejmnited  from  the  hard  pdate  on  each  side  of  the  fissure  and 
dniwn  toward  the  mid<llc  lino,  where  they  nri'  hehl  ti^ether  by  su- 
tUR's.  The  incisions  for  niising  tlie  muco-pcriosteal  flaps  are  made 
antero-posteriorly  near  the  alveolar  process,  and  along  the  edge  of  the 
deft.  The  flaps  arc  then  dissected  ui),  but  are  left  attached  at  both 
ends.  The  middle  portions  of  the  strips  are  then  pushed  laterally  to- 
ward the  middle  lim-and  sutured,  while  the  mw  surfaces  left  by  their 
ri'moval  heal  by  granulation.  The  soft  |>alate  is  n-jiaircd  as  dcsi-ribed 
abiivc.  Slime  surgeons  jtrefer  to  cut  entirely  through  the  liard  palate 
with  a  ehisel  and  displac-e  the  delaehed  jxirtions  of  bone  towanl  the 
median  line.  SoriK'times  tlie  upjier  ia«1)ones  have  been  sawird  or  cut 
fraiii  tlie  malar  attachment  and  displaced  towards  the  meilian  line 
to  aid  iu  closing  the  g!ip. 
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If  preferred  by  the  operator,  the  patient's  head  may  be  allowed,  ia 
operations  on  tlie  palate,  to  hang  over  the  end  of  the  table,  so  that  the 
roof  of  the  mouth  is  below  the  operator.  The  blood  then  nins  into 
the  nose  and  does  not  obscure  the  field  of  work.  It  is  perhaps  wise  to 
divide  the  operation  into  two  stages  ;  by  fir4t  closing  the  gap  in  the  soft 
tissues  and  o]»erating  on  the  hard  palate  a  few  months  later. 


Operations  for  the  relief  of  cleft  palate,  even  when  extensive,  are 
often  quite  successful,  but  at  best  they  miike  a  ratiier  poor  substitute 
for  the  normal  roof  of  a  nioutli.  Subsequent  to  tlicir  use,  careful  train- 
ing of  the  child  in  articulation  is  very  important. 


Epithelioma  of  tiie  Lip. 
7  Symptoms. — Herpes,  ulcerations  of  the  non-malignant  kindfand 
inflammatory  fissures  or  cracks  in  the  lip  belong  t(»  medieine.  Epi- 
thelioma of  the  lower,  however,  is  so  common  an  affection,  especially 
among  men,  that  it  deserves  special  attention  at  this  point.  It  is  pos- 
sible that  smoking  a  clay  pipe  and  similar  long  coutinued  irritations 
may  be  factors  in  the  causation  of  this  malignant  disease.  Tlie  iipi>cr 
lip  is  occasionally  the  seat  of  epitlielioma.  At  first  the  variatiiin  from 
health  in  the  tissues  is  so  slight  tliat  it  is  overlooked  ;  but  after  a  time 
the  patient  notices  a  small  bard  nodule,  which  subsequently  ulcerates, 
or  an  intractable  ulcer  or  fissure  appears  ujion  the  lip  and  wfuses  to 
heal.      Induration  about  tlie  base  of  the  lesion  steadily  and  gradually 
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increases  in  size ;  and  a  little  lat<?r,  involvement  of  the  submaxillar}' 
and  cervical  glands  gives  evidence  that  the  disease  is  a  malignant  one. 
Epithelioma  of  the  lip  does  not  cause  much  pain ;  when  ulcerated  a 
thin  discharge  is  secreted.  Death  may  take  place  from  exhaustion  or 
hemorrhage  or  from  secondare'  involvement  of  the  internal  organs. 

Epithelioma  and  lupus  of  the  lip  are  sometimes  similar  in  appear- 
ance, but  the  latter  does  not  involve  the  cervical  and  submaxillary 
glands.  The  ditignosis  between  epithelioma  and  chancre  of  the  lip  is 
exceedingly  imp)rtant.  Chancre  oc'curs  at  any  age,  while  epithelioma 
is  more  common  after  the  age  of  forty  years.  Chancre  begins  as  an 
ulcer,  as  a  rule,  whereas  epithelioma  ordinarily  begins  as  a  nodule. 
In  the  syphilitic  aife(*tion  the  lymphatic  glands  are  involved  ejirlier ; 
the  sore,  even  when  it  attains  its  maximum,  is  not  so  extensive  in  its 
progress  as  the  malignant  affection  ;  and  in  addition  there  may  be  some 
syphilitic  fever.  Syphilitic  eruptions  may  also  appear  and  assist  in 
the  diagnosis  ;  and  finally  the  syphilitic  sore  promptly  yields  to  mercu- 
rial treatment.  Before  secondary  involvement  of  the  internal  organs 
occurs,  epithelioma  of  the  lower  lip  usually  involves  the  lymphatic 
glands  under  and  behind  the  ja\v.  The  original  site  of  disease  and  the 
involved  glands  slowly  ulcerate,  and  destruction  of  the  tissues  about 
the  mouth  and  throat  is  finally  very  extensive. 

Treatment. — Labial  epithelioma  should  be  treated  by  prompt  and 
radical  operation,  except  when  the  disease  has  extended  as  indicated ; 
then  prolongation  of  the  patient's  life  by  anodynes  and  supporting 
measures  is  all  that  can  be  done.  Excision  of  epithelioma  of  the  lip 
is  accomplished  by  the  removal  of  a  V-shaped  portion  of  tissue  with 
the  base  of  the  wedge  at  the  margin  of  the  lip.  During  the  operation 
the  lip  is  held  everted  by  an  assistant's  fingers,  Avhich  also  press  upon 
the  c*oronary  arteries  at  each  side  of  the  proi>osed  incision.  The  ex- 
cision should  1^  done  soon  enough  to  insure  entire  removal  of  the 
malignant  mass.  The  divided  lip  must  then  be  brought  together  by 
two  or  three  suturi^,  so  passed  as  to  make  pressure  upon  the  coronary 
arteries  and  prevent  bleeding.  Along  the  edge  and  inner  surface  of 
the  li])  the  mucous  membrane  should  he  united  by  fine  Ciitgut  sutures. 
The  wound  should  then  i)e  dressed  with  a  little  aseptic  gauze  or  ab- 
sorbent cotton,  held  in  place  by  collodion  painted  upon  it.  It  may  be 
necessary  in  more  extensive  infiltration  to  cut  a  larger  portion  of  the 
lip  away  and  to  construct  a  new  lip  from  the  tissues  covering  the  chin 
by  sli])ping  up  one  or  two  large  cutaneous  flaps. 

Excision  of  a  portion  of  the  jaw  is  required  if  the  disease  has  in- 
volved the  i)one  tissue.  Enlarged  lymph  nodes  under  the  jaw  and  in 
the  neck  should  be  removed  at  the  same  operation.  The  j)rognosis 
after  excision  of  epithelioma  of  the  lip  is  usually  quite  good,  if  the 
portion  attacked  permits  of  free  removal.  If  the  growth  returns,  it 
should  be  removed  a  second  time.  Much  more  favorable  results  will 
be  obtiiined  if  the  original  oix?ration  is  extensive  and  includes  removal 
of  the  subniaxillarv  lvmi)hatic  nodes. 

»         •  1 
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Tumors  of  the  Mouth. 


Tumors  of  various  kinds  may  be  found  upon  the  buccal  surface  of 
the  cheeks  and  in  the  floor  of  the  mouth.  The  most  common  form, 
perhaps,  is  the  cystic  tumor,  occurring  beneath  the  tongue  and  usually 
upon  one  side  of  the  freenum,  to  which  the  term  ranula  is  frequently 
applied.  Ranulse  contain  a  more  or  less  transparent,  gelatinous  fluid, 
resembling  saliva.  They  are  sometimes  dilated  ducts  of  the  submax- 
illary or  sublingual  glands,  and  at  other  times  occur  as  dilatations  of 
the  ducts  of  the  mucous  glands  in  the  floor  of  the  mouth.  True 
hydatid  cysts  have  been  found  here,  and  the  bursa  above  the  hyoid 
bone  has  been  known  to  become  enlarged  and  resemble  ranula.  These 
cystic  tumors  are  soft,  elastic  swellings,  which  gradually  increase  in 
size.  They  sometimes  become  so  large  as  to  push  out  the  tissues  of 
the  neck  below  the  jaw  and  make  a  distinct  bulging  upon  the  exterior 
of  the  throat.  Adipocere  and  rice-like  bodies  have  at  times  been  found 
in  ranulse. 

The  treatment  of  these  non-malignant  growths  consists  in  punctur- 
ing the  sac  so  that  evacuation  of  fluid  takes  place,  and  then  setting  up 
sufficient  irritation  of  the  lining  membrane  to  cause  obliteration  of  the 
cavity.  This  last  object  may  be  obtained  by  scraping  the  interior  of 
the  sac  with  the  trocar  and  canula,  with  which  its  fluid  contents  have 
been  withdrawn,  or  by  laying  oijen  the  sac  with  a  knife  and  mopping 
out  its  interior  with  chloride  of  zinc  or  carbolic  acid  solution.  Some 
surgeons  prefer  to  operate  by  making  an  oi)ening  in  the  cyst  wall,  and 
keeping  the  orifice  patulous  by  turning  a  portion  of  the  wall  inward 
and  stitching  it  with  its  external  surface  toward  tlie  interior  of  the  sac. 
A  seton  may  be  passed  through  the  sac,  so  as  to  evacuate  its  contents 
and  give  rise  to  plastic  adhesion  of  its  walls.  Large  cysts  pnyecting 
externally  may  require  to  be  attacked  by  incision  in  the  neck.  After 
evacuation,  the  cavity  of  the  cyst  is  then  stuffed  with  antiseptic  gauze. 
It  is  occasionally  possible  to  dissect  out  the  cyst  by  means  of  external 
incision. 

Alveolar  Abscess. 

Abscesses  of  the  alveolar  process  may  be  superficial,  when  they  are 
called  gum-boils,  or  deep,  as  when  the  pus  originates  in  the  tissues 
around  the  root  of  a  tooth.  These  abscesses  are  usually  due  to  disease 
of  the  teeth.  The  pus  in  superficial  abscess  is  not  confined  by  bony 
tissue,  {is  in  the  deeper  form,  and  is,  therefore,  the  seat  of  but 
moderate  pain.  In  those  cases  in  which  the  pus  is  confined  in  the 
dense  walls  of  the  tooth  sockets  the  pain  is  excruciating  and  is  only 
relieved  when  the  pus  is  evacuated  either  spontaneously  or  by  drilling 
the  bone  or  the  tooth.  Removal  of  a  filling  which  has  been  previously 
placed  in  a  carious  cavity  in  the  crown  of  the  tooth  bv  the  dentist  mav 
afford  exit  to  the  confined  pus.  Escape  of  the  pus  ^ives  instant  relief 
from  pain.  When  the  pus  does  not  thus  find  its  way  through  the  tooth 
or  the  bone  in  which  the  tooth  is  lodged,  it  may  finally  be  evacuated 
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alongside  of  the  tootli  after  it  has  reached  the  upper  edge  of  the  socket. 
Occasionally,  the  suppurative  process  gives  rise  to  a  fistulous  opening 
in  the  cheek  or  in  the  roof  of  the  mouth,  and  mav  even  cause  destruc- 
tion  of  the  palate  bone  and  penetrate  into  the  nasal  cavity. 

The  treatment  of  alveolar  abscess  consists  in  the  use  of  leeches  locally 
to  the  gum;  painting  the  gum  with  tincture  of  aconite  root;  the  ap- 
plication of  heat  and  moisture,  which  is  best  accomplished  by  the  use 
of  a  hot  fig  or  raisin  applied  to  the  gum  ;  incision  of  the  gum,  and,  in 
deep  abscesses,  boring  of  the  bone  or  tooth,  in  order  to  permit  the  es- 
cape of  pus.  In  many  instances  the  tooth  should  be  seen  by  a  com- 
petent dentist,  sinc^e  removal  of  the  filling  and  treatment  of  the  abscess 
cavity  through  the  tooth  may  hasten  cure  and  preserve  the  structure. 

Acute  subperiosteal  abscess  may  occur  in  connet*tion  with  alveolar 
inflammation  and  Iciid  to  more  or  less  extensive  destruction  of  the 
bone  by  necrosis.  Early  and  thorough  incision  is  the  proper  treat- 
ment. 

Tumors  of  the  Jaw. 

Growths  involving  the  alveolar  process  of  the  jaw,  but  not  the  bone 
very  extensively,  have  long  been  given  the  name  epulis.  This  terra, 
however,  should  be  discarded,  since  it  has  no  strict  definition.  Many 
cases  of  so-called  epulis  would  be  better  understood  and  more  effec- 
tively treated,  if  called  tumors  of  the  jaw  and  described  by  their  proper 
adjective  as  fibromatous,  sarcomatous  or  carcinomatous.  The  com- 
mon gn)wth  to  M'hich  the  term  epulis  is  applied  is  a  fibrous  mass,  us- 
ually if  not  always  arising  from  the  periosteiun  or  bone  and  present- 
ing itself  as  a  smooth,  firm,  ehistic  growth  alongside  of  or  between  the 
teeth.  It  may  become  ulcerated.  These  fibromas  are  more  common 
in  the  lower  than  in  the  upper  jaw,  and  they  appear  to  be  due  to  the 
irritation  causeil  by  de<"ayed  teeth.  Such  fibromas  should  be  removed 
by  operation  within  the  mouth  in  order  that  the  scar  may  not  appear 
ujwn  the  cheek.  They  are  ordinarily  easily  cut  away  with  a  strong 
knife  or  gouge,  though  it  may  be  ne<*essary  to  extract  one  or  more 
teeth  in  order  to  make  the  extirpation  complete.  They  are  not  apt  to 
return. 

Malignant  tumors  of  the  jaws,  whether  occupying  the  alveolus,  and 
therefore  being  a  form  of  epulis,  or  arising  from  the  central  portion  of 
the  jaw-bone  and  gradually  extending  to  the  surface,  should  be  removed 
by  very  free  incision  through  the  soft  tissues  and  bone.  Such  malig- 
nant growths  rc(iuire  total  or  partial  excision  of  the  jaw.  The  amount 
of  bone  to  l)e  removed  dej)ends  upon  the  time  at  which  the  oi)eration  is 
done. 

Xon-malignant  growths  of  the  jaws,  as  has  been  stated,  may  require 
only  partial  excision  of  the  bone  or  jxjssibly  may  be  enucleated  with- 
out taking  away  mucli  of  the  bone  tissue.  Malignant  disease,  however, 
whether  it  involve  the  upjwr  or  lower  jaw,  should  if  jwssible  be  re- 
moved by  very  free  incisions  and  by  enucleating  any  of  the  correspond- 
ing lymj)hatic  glands.     Where  it  is  impossible  to  get  beyond  the  recog- 
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nized  limits  of  the  disease,  operation  may  be  unjustifiable,  although 
some  instances  seem  to  indicate  tliat  removal  of  the  major  portion  of 
the  growth  by  means  of  a  knife  and  the  application  of  chloride  of  zinc 
solution  to  the  surface  left  may  be  followed  by  prolongation  of  life. 
Actinomycosis  shows  a  predilection  for  the  jaws,  because  of  the  ease 
of  infection  by  the  mouth.  The  tumor  caused  by  actinomyces  re- 
sembles malignant  disease  and  syphilitic  necrosis.  The  yellowish 
bodies  characteristic  of  the  presence  of  the  ray-fungus  will  suggest 
the  diagnosis.  Microscopic  examination  will  be  conclusive.  Excision 
is  the  proper  treatment. 

Cystic,  as  well  as  solid,  growths  may  develop  within  the  antrum,  or 
cavity  of  the  upper  jaw  bone.  Such  tumors  occasion  great  deformity 
as  the  growth  pushes  the  walls  of  the  antrum  into  the  neighboring 
fossae  or  outward  upon  the  face.  By  this  means  the  eyeball  may  be 
protruded  because  the  floor  of  the  orbit  is  raised ;  the  nasal  chamber 
may  be  occluded ;  the  hard  and  soft  palate  may  be  pushed  downward, 
and  the  face  may  be  deformed  by  protrusion  of  the  cheek.  Difficulty 
in  breathing  and  difficulty  in  swallowing  may  result  from  such  antral 
gro\vths.  Cerebral  complications  may  also  occur,  as  well  as  blindness 
and  profuse  nasal  hemorrhage.  Solid  growths  in  the  antrum  are  to  be 
distinguished  from  cystic  growths  by  their  firmness,  and  by  the  fact 
that  in  the  latter  case  fluid  is  evacuated  when  the  antrum  is  tapped 
from  within  the  mouth  above  the  canine  tooth.  Cystic  tumors  within 
the  antrum  may  owe  their  origin  to  the  abnormal  development  of  a 
tooth  within  the  antral  cavity.  Such  dentigerous  cysts  are  not  uncom- 
mon. Odontomas,  or  tumors  having  a  structure  like  the  teeth,  are  found 
in  the  jaws. 

Necrosis  of  the  Jaw. 

Necrosis  of  the  jaw  is  not  uncommon  in  those  exposed  to  the  fumes 
of  phosphorous  acid  in  the  manufacture  of  matches.  It  is  probable 
that  this  disease,  called  phorphorus  necrosis,  occurs  only  when  the 
patient  is  the  subject  of  diseased  teeth.  The  necrotic  portion  of  bone 
should  be  removed  by  operation  Avithin  the  mouth  so  as  to  avoid  a 
scar.  This  should  not  be  done  ordinarily  until  the  sequestrum  has  be- 
came detached,  beciiuse  it  is  desirable  to  retain  the  integrity  of  the 
arch  of  the  jaw  lx)ne  which  in  earlier  attempts  at  removal  may  be  frac- 
tured. Where  the  sequestrum  is  very  large  it  may  be  necessary  to 
make  an  external  incision.  The  application  of  artificial  dentures  to 
the  defective  bone  after  the  removal  of  such  large  portions  may  give  a 
useful  lower  jaw.  Workmen  in  match  factories  should  be  scrupulously 
attentive  to  the  condition  of  their  teeth.  The  use  of  the  tooth  brush 
twice  a  day  and  proper  trejitment  of  caries  by  a  dentist  render  phos- 
phorus necrosis  improbable. 

Necrosis  also  occurs  secondarily  to  some  of  the  essential  fevers,  and 
as  a  symptom  of  tuberculosis,  syphilis,  injuries,  diseased  teeth  and  ex- 
cessive mercurialization. 
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DISEASES    OF   THE    TONGUE. 

Tongue-tie. 

When  the  frenum  of  the  tongue  is  abnormally  short,  preventing 
the  protrusion  of  the  tip  l>eyond  the  teeth  and  limiting  its  movements 
within  the  mouth,  tongue-tie  is  said  to  l)e  present.  This  condition 
sometimes  prevents  a  young  child  from  suckling  and  in  older  children 
interferes  with  perfect  articulation.  Tongue-tie,  however,  does  not 
prevent  si)eech  and  make  a  child  dumb,  as  is  sometimes  supposed  by 
the  laitv. 

When  tongue-tie  exists  to  any  marked  extent  it  should  be  remedied 
by  clipping  the  edge  of  the  frenum  with  the  scissors.  The  incision 
should  be  about  one  eighth  of  an  inch  deep.  The  surgeon^s  finger 
can  then  tear  the  tissue  and  establish  lingual  movements.  The  ranine 
arteries  lie  in  the  frsenum  close  to  the  lower  surface  of  the  tongue. 
Division  of  these  vessels  is  avoided  by  keeping  the  point  of  the 
scissors  turned  downward.  A  suture  may  be  applied  so  as  to  bring 
the  edges  of  the  mucous  membrane  together  and  prevent  union  in  the 
original  position  ;  or  the  finger  may  be  used  daily  to  keep  the  tongue 
free,  until  repair  by  granulation  occurs. 

Inflammation  of  the   Tongue. 

Glossitis,  or  inflammation  of  the  tongue,  may  be  acute  or  chronic, 
simple  or  specific.  Simple  or  superficial  inflammation  of  the  mucous 
membrane  of  the  tongue  occurs  in  connection  with  stomatitis  or  in- 
flammation of  the  mouth.  Stomatitis  is  applied  to  inflammation  of 
the  mucous  membrane  lining  the  cheeks,  lips  and  other  oral  struc- 
tures. It  may  arise  from  digestive  disorders,  the  administration  of 
iiKline,  mercury  and  other  drugs  and  as  a  lesion  of  secondary  syphilis. 
Mucous  patches  and  (Tvthema  are  the  pathological  conditions  of  the 
mouth  most  prone  to  follow  syphilis.  It  must  be  remembered  that 
chancre  itself  may  be  found  in  the  mouth.  Syphilis  may  \ye  exhibited 
by  mucous  patches,  gummy  deposits  or  ulceration  in  the  tongue. 
General  parenchymatous  inflammation  of  the  body  of  the  tongue  of  an 
acute  kind  occasionally  occurs  and  is  quite  a  serious  condition.  It 
may  1k»  due  to  woun<ls  or  to  insect  bites,  or  it  may  occur  without  ai>- 
parent  caust*.  The  tongue  is  swollen  and  red  and  shows  a  smooth  sur- 
face. Pain,  which  is  great,  is  perhaps  increased  during  efforts  at  taking 
fo(Ml.  Tlic  flow  of  tlie  saliva  is  abundant  and  the  interference  with 
respimtion  may  l)e  marked.  The  ccmdition  is  occasionally  followed 
bv  slouirhiuir. 

Syphilitic  glossitis  re(|uires  constitutional  treatment  and  lo(*al  stimu- 
lating ap])li('ations.  Acute  parenchymatous  gl<>ssitis  should  be  treated 
by  leeches  applicMl  iiiidcr  the  jaw  externally  and  the  use  of  cracked  ice 
in  the  mouth,  while  the  ]>atient  is  nourished  with  li(juid  fixKl.  If 
these  means  do  not  relieve  the  swelling  and  the  inflammatory  symp- 
toms, incision  should  be  made  in  the  tongue  to  the  depth  of  one  half 
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inch  along  each  side  of  the  middle  line,  beginning  well  back  upon  the 
dorsum  of  the  tongue  and  extending  nearly  but  not  quite  to  the  tip. 
The  relief  from  tension  and  swelling  given  by  this  incision  will  usually 
be  immediate.  Antiseptic  mouth  washes  should  be  freely  used  there- 
after. 

Injuries  to  the  tongue  and  the  impaction  of  foreign  bodies  in  the 
organ  give  rise  at  times  to  acute  or  chronic  suppurative  inflammation, 
or  abscess,  of  the  tongue.  If  the  puriform  fluid  lies  deeply  in  the 
organ,  the  chronic  abscess  may  be  surrounded  with  infiltrated  tissue 
sufficiently  hard  to  cause  resemblance  to  a  tumor  imbedded  in  the  lin- 
gual muscles.  Such  abscesses  of  the  tongue  are  treated  by  incision 
and  the  removal  of  more  or  less  inspissated  puriform  fluid  with  the 
curette.  Chronic  abscess  is  probably  tubercular  in  its  etiology.  Tu- 
bercular inflammation  may  cause  a  condition  resembling  epithelioma. 

In  addition  to  these  forms  of  glossitis  there  occurs  a  chronic  super- 
ficial inflammation  to  which  the  names  leucoma,  psoriasis  and  ichthy- 
osis have  been  applied. 

Epithelioma  of  the  Tongfue- 

Pathology  and  Symptoms. — Benign  and  malignant  tumors  may  oc- 
cur in  the  tongue,  but  the  most  common  of  all  is  the  epithelioma,  which 
is  a  disease  with  distressing  symptoms.  It  is  more  frequent  in  man 
than  in  woman,  is  a  disease  of  rather  advanced  life  and  apparently  may 
arise  secondarily  to  superficial  glossitis.  Smoking,  the  immoderate  use 
of  spirituous  drinks  and  of  condiments  and  irritation  from  jagged  teeth, 
as  well  as  syphilis,  have  l)een  suggested  as  possible  predisposing  causes. 

Epithelioma  of  the  tongue  appears  usually  on  one  side  of  the  middle 
line  toward  the  root  of  the  organ.  Superficial  ulceration  with  indu- 
rated base  and  edges  is  an  early  evidence  of  the  disease.  The  pain 
is  at  first  slight,  but  the  discomfort  increases  during  eating  and  other 
movements,  until  it  becomes  very  great.  The  saliva  flows  more  freely 
and  the  breath  becomes  fetid.  The  floor  of  the  mouth  and  fauces  he- 
come  involved,  as  do  also  the  lymphatic  nodes  below  the  angle  of  the 
jaw.  Slight  or  profuse  hemorrhage  may  occur.  Impaired  nutrition, 
due  to  the  difficulty  in  feeding  and  the  swallowing  of  foul  secretions, 
is  soon  evident.  If  one  of  the  lingual  arteries  is  opened  by  ulcera- 
tion, fetal  hemorrhage  is  liable  to  supervene,  while  death  may  also 
occur  from  septic  pneumonia,  due  to  inhalations  of  the  secretions  from 
the  malignant  growth. 

The  diagnosis  between  epithelioma  of  the  tongue,  uk^erative  syphi- 
litic gumma  and  tubercular  ulceration  is  at  times  difficult ;  but  the 
doubt  can  easily  be  cleared  uj)  as  to  syphilis  by  the  use  of  mercury 
and  potassium  iodide  in  full  doses.  Specific  disease  under  this  treat- 
ment will  soon  show  evidence  of  im})rovenient.  Tul)ercular  gl(>ssitis 
suJHSciently  grave  to  simulate  epithelioma  may  recjuire  similar  operative 
removal. 

Treatment. — The  only  effective  treatment   for  epithelioma  of  the 
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tuague  in  early  and  complete  removal  of  the  whole  tongue  and  of  the 
lymphatic  nodes  below  tlie  Jaw.  When  the  disease  has  progressed  to 
the  involvement  of  the  floor  of  the  mouth  before  the  surgeon  is  con- 
sulted, it  may  be  doubtful  whether  oj>erjtion  is  justifiable.  In  such  a 
cose  ligation  of  both  lingual  arteries  may  posail>ly  retard  the  develop- 
ment of  the  gn>wth,  and  exciwion  of  a  portion  of  the  lingual  nerve  on 
the  side  affected  may  relieve  jwin.  This  nerve  can  l>e  felt  in  the 
mouth,  lying  underneath  the  mucous  membrane  at  the  angle  of  the 
lower  jaw,  vertically  l)ehm-  the  second  lower  molar  tooth.  An  in- 
cision througli  the  mucous  membrane  will  enable  the  operator  to  take 
up  the  nerve  by  means  of  a  hook  and  to  excise  a  portion  of  it.  This 
neurectomy  leascns  i>ain  and  diminishes  the 
FiQ.  %49.  uncomfortable    flow  of    saliva.     The   pain 

which  makes  lingual  movements  distress- 
ing may  also  be  mitigated  by  painting  the 
diseiwed  tissue  witli  cocaine,  about  forty 
grains  to  the  ounct;.  The  imtient  may  re- 
quire feeding  by  enemas  or  by  having  a  tube 
pas.4ed  through  tiie  nostril  into  the  pharynx. 
(T'sophagotomy  may  lie  available  for  feeding 
in  co-ses  wlien>  the  fauces  are  obstructed  by 
the  growth. 

It  has  been  projwsed  to  perform  trach- 
eotomy in  order  to  prevent  inhalation  of  the 
ionmi'^"'l'Uw.™'l!;f"bc''.'i«rlia!  ^'^"^  discharges  which  give  rise  to  septic 
I  pneumonia.  This  seems  scarcely  necessary, 
since  the  free  use  of  antiseptics  with  oc- 
casional powdering  of  the  diseased  tissues 
with  iodoform  will  preserve  a  fairly  clean  condition  of  the  ulcer. 

The  tongue  can  be  entirely  removed  by  dni^ng  it  forward  while 
the  moutli  is  held  open  by  a  gag,  or  by  variously  shafted  incisions  under 
the  lower  border  of  the  jaw  or  from  the  margins  of  the  mouth.  A 
strong  string  pa'jscd  tlirough  the  organ  at  its  tip  will  give  the  operator 
control  of  it  and  enable  liira  to  pull  it  well  out  of  the  mouth.  By  suc- 
cessive manipulations  with  tlie  scissors  the  organ  can  be  cut  away  with- 
out diflicnlty,  and  the  spurting  vessels  tied  as  they  are  divided.  It  is 
well  to  have  a  ligature  of  silk  passed  through  the  stump  and  brought 
out  of  tlie  mouth  after  the  n>moval  of  the  organ,  in  order  that  the 
patient  may  not  be  suffocated  by  the  hose  of  the  tongue  falling  back- 
ward into  the  pharynx.  This  danger  does  not  exist  at^er  twenty  four 
hours  have  ehmstil. 

It  is  otten  atlvantagcous  to  split  the  tongue  in  the  middle  line  antero- 
posteriorly  bj'fort-  attempting  its  complete  removal  with  the  scissors. 
The  mouth  sbmild  l»o  well  packed,  afler  drying  the  stump,  with 
iodoform  gauze,  which  should  be  puslied  into  every  irregularity  of  the 
ncnith  and  retained  several  days  until  cicatri/.atifm  of  all  the  surJaces 
has  hLvn  acL-.'^mplishcd.  The  piitient  should  not  be  allowed  to  talk  or 
take  fold  hy  the  mouth  for  a  week.     Alimentation  can  be  kept  up  by 
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the  rectum.  If  this  radical  operation  is  done  early  in  the  course  of  the 
disease,  a  considerable  prolongation  of  life  is  usually  secured.  It  is, 
however,  bad  surgery  to  attempt  partial  removal  of  the  organ  in  cases 
of  malignant  disease. 

Subsequent  to  tlie  removal  of  the  tongue,  the  speech  is  not  so  im- 
perfect as  would  be  expected. 

Diseases  of  the  Tonsils. 

Tonsillitis,  or  quinsy,  may  go  on  to  suppuration  and  require  incision 
for  the  evacuation  of  pus.  A  sharp  pointed  bistoury  should  be  carried 
through  the  swollen  gland  and  the  surrounding  tissue  until  the  pus 
collection  is  entered.  Usually  the  abscess  is  localized  at  the  upper 
point  of  the  tonsil,  where  it  joins  the  soft  palate.  The  point  of  the 
knife  must  never  be  carried  outward,  since  the  internal  carotid  artery 
lies  just  external  to  the  gland.  Detergent  washes  should  be  used  after 
the  operation.  Relief  is  immediate.  A  solution  of  sodium  bicarbonate 
has  been  highly  lauded  as  an  application  in  quinsy  prior  to  the  stage 
of  suppuration.  Syphilitic  lesions  and  malignant  tumors  are  at  times 
found  in  the  tonsil  glands. 

Hypertrophy  of  the  tonsils  is  a  chronic  condition,  probably  inflam- 
matory in  its  character,  which  is  often  seen  in  children.  These  enlarged 
tonsils  are  frequently  associated  with  recurrent  attacks  of  inflammation 
of  the  throat,  and  it  is  possible  that  they  may  have  some  relation  to 
local  tubercular  infection.  The  increase  in  size  may  be  so  great  that 
the  enlarged  glands  extend  to  or  beyond  the  middle  line  of  the  fauces, 
so  that  the  opposite  growths  come  in  contact  and  result  in  mutual 
pressure.  Ulceration  of  the  masses  may  be  thus  induced.  The  disease 
causes  obstruction  to  breathing  and  swallowing,  and  compels  the  child 
to  keep  its  mouth  open  almost  constantly  and  to  snore  during  sleep. 
When  the  enlarged  glands  are  attacked  with  acute  inflammation,  the 
diiBculty  in  breathing  may  approach  suffocation. 

Fio.  350. 


Tonsillotome. 


The  medical  treatment  of  enlarged  tonsils  consists  in  the  use  of 
astringent  gargles,  the  application  of  nitrate  of  silver,  impnwed  hy- 
gienic surroundings  and  the  internal  administration  of  good  food,  cod 
liver  oil,  iodide  of  iron  and  other  tonics.  Surgical  treatment  is  often 
demanded  because  of  the  inefficiency  of  these  measures.  It  consists  in 
excision  of  a  portion  of  the  enlarged  gland  by  means  of  a  guillotine 
or  tonsillotome.  The  operation  is  not  a  dangerous  or  a  painful  one, 
and  may  be  done  to  very  young  children  without  an  anaesthetic.  A 
solution  of  cocaine  may  be  painted  upon  the  surface  of  the  enlarged 
tonsils,  if  the  child  is  very  sensitive.     The  ix)rtion  of  the  gro>vth 
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which  ppojepte  into  the  ring  of  the  tonaillotome,  when  it  is  laid  over 
the  organ,  is  removetl.  By  pressure  on  the  outside  of  the  throat  with 
the  finger,  the  surgeon  may  thrust  ft  larger  portion  of  the  tonsil  into 
the  ring  of  the  tonsi  llotome  and  thus  be  enabled  to  remove  more  of 
the  liypcrtruphied  gland.  Even  when  only  a  comparatively  small 
portion  in  cnt  away  the  operation  is  successful,  dince  atrophy  of  the 
hypertrophied  moss  is  verj-  apt  to  occur  afterward.  The  hemorrhage 
usually  is  only  very  slight,  al- 
thongh  cases  have  been  reported  in 
which  it  has  been  profuse.  Id 
such  cases  it  is  proper  to  seize 
the  bleeding  point  with  a  hemosta- 
tic forceps,  which  should  be  left  in 
position  for  a  few  hours.  Deter- 
gent gargles  should  be  used  after 
the  operation. 

AVhen  the  circular  knife,  to 
which  the  name  guillotine  or  ton- 
sillutome  is  applied,  is  not  at  hand, 
the  hypertrophic  tissue  may  be 
cut  away  with  a  probe  pointed 
bistoury,  after  the  apex  of  the 
mass  has  Ijcen  seized  with  a  pair 
of  toothed  forceps.  This  method 
is  less  rapid,  and  more  apt  to 
frightvn  the  child,  than  the  other. 
Hypertrophy  of  tlie  pharyngeal 
tonsil,  the  so-called  adenoid 
growths  in  the  pharynx,  is  apt  to 
be  associated  with  enlarged  faucial 
tonsils.  Tlio  condition  also  causes 
obstruct  ion  to  nasal  respiration  and  should  lie  treated  by  operative  re- 
nioviil  <jf  the  adenoid  growths  as  has  been  previously  stated. 


Salivary  Tisttde. 

Fistulcs  of  the  sjdivary  diicts  may  be  upon  the  inside  or  upon  the 
outside  of  the  nmuth.  If  the  abnormal  opening  is  in  the  oral  cavity 
itself,  it  ixfiuires  no  treatment.  If,  however,  the  opening  is  so  placed 
thai  the  sidiva  oscajKis  ujion  the  external  surface  of  the  face,  it  is 
ni'ccssai-y  to  npei-atc  iu  order  to  turn  the  current  into  the  month. 
Salivary  fistulcs  arc  dnc  to  wonnds,  to  abscesses,  to  calculi  impacted 
in  the  ducts  or  to  obstruction  from  iiiflammaticm  of  the  ducts.  The 
aniimnt  of  saliva  that  cscajws  from  a  sidivary  fistnle  during  mastication 
may  he  as  much  as  a  drachm  within  a  few  minutes.  The  tlni<l  can  be 
recognized  as  salivary  by  the  chanietcristic  test  with  potassium 
sulpho-i-yiinidc  and  with  ferric  chloride. 

The  tnatnient  of  salivary  fistnle  must  iKgin  with  the  removal  of  the 
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calculi  or  other  causative  influence.  A  new  opening  must  then  be 
made  from  the  mouth  into  the  duct  behind  the  site  of  the  external 
opening.  This  may  be  done  by  inserting  a  probe  into  the  external 
orifice,  passing  it  along  the  duct  upward  toward  the  gland  and  making 
its  point  push  up  the  mucous  membrane  in  the  mouth.  An  incision 
can  then  be  made  upon  the  point  of  the  probe  and  a  comparatively 
large  opening  made  from  the  duct  into  the  mouth  so  that  the  saliva 
will  flow  into  the  buccal  cavity.  This  new  orifice  must  he  kept  open 
by  means  of  daily  insertions  of  a  probe  from  within  the  mouth. 
When  the  internal  opening  has  been  permanently  established  the  ex- 
ternal fistule  will  soon  heal ;  if  it  dcxis  not,  the  orifice  may  be  closed  by 
the  application  of  caustics  or  by  a  plastic  oj)eration. 

Retro-pharyngeal  Abscess. 

Retro-pharj^ngeal  abscess  is  a  collection  of  pus  between  the  i)osterior 
wall  of  the  pharynx  and  the  anterior  surface  of  the  vertebral  bodies  in 
the  cervical  region.  It  occurs  especially  in  children  of  unhealthy 
constitution.  It  may  result  from  caries  of  the  cervical  vertebne,  from 
suppuration  of  the  lymphatic  nodes  l)ehind  the  pharynx  or  from  sup- 
puration in  some  neighboring  region  burrowing  behind  the  constrictor 
muscles  of  the  pharynx.  Acute  abscess  is  necessarily  more  diingerous 
and  more  rapid  in  its  course  than  a  chronic  tuberculous  collection  of 
puriform  matter  in  this  locality.  The  difficulty  in  breathing  and 
swallowing  associated  with  a  soft,  fluctuating  swelling  at  the  back  of 
the  pharj^nx  makes  the  diagnosis  evident.  The  abscess  is  not  always 
in  the  middle  line  and  may  give  rise  to  some  stiff*ness  of  the  neck  due 
to  an  attempt  on  the  part  of  the  muscles  to  fix  the  vertebral  articula- 
tion and  prevent  pain.  In  the  event  of  spontaneous  evacuation  of  the 
abscess  there  is  danger  of  the  quantity  of  pus  being  large  enough  to 
suffocate  the  patient  from  its  entrance  into  the  larynx.  In  rare  cases 
the  pus  burrows  into  the  posterior  mediastinum  or  along  the  muscle 
sheaths  and  fascial  spaces  of  the  neck.  Early  and  free  evacuation  of 
the  pus  is  the  essential  treatment.  It  is  accomplished  by  making  a 
vertical  incision  through  the  posterior  pharyngeal  wall  while  the 
patient's  mouth  is  kept  wide  open.  It  may  be  wise  to  evacuate  the 
major  portion  of  the  pus  by  means  of  a  trocar  and  canula  in  order  that 
the  gush  of  fluid  may  not  asphyxiate  the  patient  by  getting  into  the 
larynx.  Subsequently  the  cavity  must  be  freely  opened  with  a  knife. 
Astringent  and  disinfectant  washes  should  thereafter  be  used.  Oc- 
casionally the  pus  may  make  its  way  laterally,  and  the  abscess  be  read- 
ily opened  and  drained  from  the  outside  of  the  neck. 

DISEASES    OF    THE    (ESOPHAGUS. 

Wounds  of  the  (Esophagus. 

Wounds  of  the  tesophagus,  if  external,  are  usually  indicated  by  the 
escape  of  food  from  the  opening.     Deglutition  is  accomfianied  by  pain. 
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and  emphysema  of  tlie  cellular  tissues  of  the  neck  may  occur  as  a  sec- 
ondary symptom. 

Rupture  of  the  cesophagus  may  occur,  though  rarely,  as  a  result  of 
violent  vomiting,  and  more  frequently  as  a  sequence  of  stricture  or 
malignant  disease  which  has  caused  softening  and  thinning  of  the 
coats.  Feeding  with  liquids  introduced  by  means  of  a  tube  passed 
through  the  injured  gullet  is  necessary  in  these  cases,  if  nutrition  is  not 
kept  up  by  means  of  rectal  injections.  External  wounds  should  be 
sutured  by  means  of  stitches  passed  through  the  oesophageal  wall,  and 
provision  for  drainage  externally  should  l>e  made  because  of  the  dan- 
gers of  pus  collection  in  the  deep  tissues  of  the  neck.  Such  retained 
pus  might  very  readily  be  the  cause  of  mediastinal  abscess  or  pleural 
inflammation. 

Foreign  Bodies  in  the  (Esophagus. 

Pathology. — Foreign  substances  swallowed  may  be  caught  in  the 
pharynx  or  cesophagus  instead  of  passing  into  the  stomach.  Dental 
plates  and  artificial  teeth  are  not  infrequently  thus  swallowed,  and  food 
sometimes  l)ecomes  impacted  in  the  oesophagus  and  gives  rise  to  trouble. 
Very  rarely  fruit  stones  and  substances  which  have  previously  entered 
the  stomach  have  l^ecome  impacted  in  the  <esophagU8  during  vomiting. 
Bullets  and  other  missiles  may  enter  the  oesophagus  through  external 
wounds  in  the  neck  and  throat.  Persons  of  hysterical  temperament 
sometimes  imagine  that  foreign  bodies  are  lodged  in  the  gullet  when 
no  such  condition  exists. 

Sharp  pieces  of  bone  may,  during  their  passage  through  the  gullet, 
scrape  the  mucous  membrane  and  cause  Irritation,  thus  giving  the 
patient  the  sensation  of  a  foreign  substance  impacted  in  the  canal  after 
the  vulnerating  body  has  actually  passed  into  the  stomach. 

Symptoms. — A  comparatively  large  foreign  body,  lodged  in  the 
upper  end  of  the  (esophagus  or  in  the  lower  portion  of  the  pharynx, 
causes  a  feeling  of  suffocation,  violent  paroxysms  of  dyspnoea  on  at- 
tempting to  swallow,  repeated  and  vigorous  efforts  at  deglutition, 
retching,  spitting  of  saliva  possibly  mixed  with  blood,  bulging  of  the 
eyes  and  givat  anxiety  on  the  part  of  the  patient,  a(X'ompanied  with 
sweating  and  prostration.  Pressure  on  the  larynx  by,  or  a  spasmodic 
condition  of  the  glottis  produced  by  irritation  fmni,  a  foreign  body 
may  cause  asphyxia  and  death.  IjOss  of  voice,  dysphagia  and  pain 
are  also  syiiiptoins.  Tlie  combination  of  symptoms  seen  varies  with 
the  size  and  cliaracter  of  the  imjKicted  body.  Small  and  sharp  foreign 
substances  will  give  rise  perhaps  to  difficulty  of  respiration  without 
much  actual  interference  with  swallowing,  but  are  apt  to  be  accom- 
panied with  l)l(H)dy  exjwctoration.  The  position  of  the  body  also  amses 
change  in  the  combination  of  symptoms.  It  is  }>ossible  in  some  cases  to 
feel  the  obstructing  substance  by  thrusting  the  finger  into  the  back  part 
of  the  fauces  and  down  the  pharynx  or  by  palpation  of  the  throat  ex- 
ternally. Auscultation  of  the  (eso]>hagus  by  means  of  the  stethoscope, 
phu'cd  upon  the  exterior  of  the  neck,  sometimes  gives  aid  in  diagnosis, 
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because  fluids  or  other  food  swallowed  are  arrested  or  diverted  in  their 
coume  by  the  impacted  substance  and  therefore  produce  sounds  which 
can  be  distinctly  heard  through  the  stethoscope. 

luflammution  of  the  (esophagus  followed  by  ulceration,  perforation, 
or  abscess  may  result  from  prolonged  retention  of  a  foreign  body ; 
and  cicatricial  contraction  due  to  such  inflammatory  processes  may 
cause  stricture  of  the  cesophagus.  Secondary'  to  this  stricture,  dilata- 
tion above  the  point  of  stricture  and  contraction  of  the  normal  tube 
below  may  supervene.  Perforation  from  a  sharp  foreign  body  or  from 
abscess  may  involve  the  pericardium,  the  heart,  the  trachea,  the  pleura, 
the  mediastinum  or  the  aorta.  Such  secondary  lesions  arc  more  apt 
to  occur  and  prove  fatal  when  the  foreign  substance  is  lodged  low 
down  in  the  ceaophagus.  The  pre.'ience  of  a  foreign  body  in  the  gullet 
may  often  be  proved  by  carefully  passing  into  the  oe^phagus  a  bougie 
or  probang,  which  consists  of  an  olive  shaped  tip  attached  to  a  long, 
flexible  stem.  It  may,  however,  slip  by  a  small  bone  or  similar  ob- 
ject without  dislodging  it  and  without  giving  the  sensation  of  having 
passed  an  obstruction.  Skiagraphy  will  reveal  the  position  of  bodies 
which  cause  a  shadow  when  subjected  to  the  X-ray.  Foreign  bodies  in 
the  trachea  may  cause  difficulty  in  the  diagnosis  by  this  means  of  in- 
vestigation. 

FiQ.  3.52. 


Treatment. — Mas.ses  of  food  and  foreign  bodies  of  modenitc  size 
may  be  carefully  pushed  into  the  stomach  by  the  OBsophagcal  bougie. 
This  operation  should  l)e  very  carefully  attempted  lest  the  a'sophagus 
be  ruptured  or  the  mucous  uiembnme  scnipetl  loose.  Substances 
lodged  in  the  up|)er  jjortion  of  the  gullet  may  Iw  extracted  through 
the  mouth  by  the  finger  of  the  surgeon  or  by  curved  forceps.     S<'vernl 
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forms  of  in.strumeuts  to  draw  out  coins  and  similar  substances  from  the 
lower  part  of  the  oesophagus  liave  been  constructed.  A  very  good 
method  is  to  fasten  a  dry  piece  of  a  sponge  to  the  end  of  a  rod  of 
whalebone  and  pass  this  beyond  the  obstruction.  The  sponge,  after 
becoming  swollen  by  the  fluids  of  the  oesophagus,  fills  the  caliber  of 
the  tube  and  on  being  withdrawn  brings  up  the  obstructing  substance. 
A  somewhat  similar  instrument  is  made  of  horse  hair,  which  after  its 
introduction  and  pjissage  beneath  the  obstruction  is  distended  until  it 
fills  the  tube.  It^s  withdrawal  carries  the  offending  substances  upward 
into  the  mouth.  A  special  instniment  is  made  for  extracting  coins 
from  the  oesophagus. 

Vomiting  may  be  induced  by  hypodermic  injections  of  apomorphia 
(S^'  tV  *^  S^'  tV)  '^^  ^y  ^^^  administration  of  emetics  by  the  stomach, 
to  cause  ejection  of  the  body  in  the  oesophagus.  Inversion  of  the  pa- 
tient's body  has  sometimes  been  successful  in  causing  expulsion  of  the 
offending  substance.  There  is,  however,  in  this  procedure  some  dan- 
ger of  causing  asphyxia  from  the  foreign  substiince  becoming  lodged 
in  the  upper  jwrtion  of  the  oesophagus  or  at  the  opening  of  the  glottis. 
Where  the  symptoms  of  dyspnoea  are  marked,  either  before  the  attempt 
at  removal  or  during  such  effort,  tracheotomy  should  be  performed  as 
a  preliminary  precaution. 

If  the  methods  described  are  ineffectual  in  relieving  the  patient's 
condition,  it  then  becomes  necessary  to  open  the  oesophagus.  This 
operation  is  called  oesophagotomy.  If  the  operation  is  done  high  up 
in  the  throat  the  name  pharyngotomy  is  applied.  External  oesoph- 
agotomy or  pharyngotomy  is  usually  performed  on  the  left  side  of 
tlie  neck,  because  the  oesophagus  is  located  a  little  to  the  left  of  the 
median  line.  If,  however,  the  body  to  be  extracted  is  more  prominent 
on  the  right  side,  there  is  no  objection  to  making  the  incision  on  that 
aspect. 

During  the  operation  the  head  should  be  turned  a  little  to  the  right 
An  incision  parallel  to  the  anterior  border  of  the  sterno-cleido-mastoid 
muscle  should  be  made,  beginning  on  a  level  with  the  upper  border  of 
the  thyroid  cartilage  and  extending  downward  toward  the  sternum  for 
four  or  five  inches.  This  incision  should  be  carried  through  the  tissue 
between  the  sheath  of  the  carotid  artery  and  the  sterno-hyoid  and  the 
sterno-thyroid  muscles.  The  thyroid  body  and  trachea  should  be 
pushed  toward  the  middle  line  and  the  sheath  of  the  carotid  vessels 
drawn  outward.  In  this  space  will  be  seen  tlie  omo-hyoid  muscle 
which  may  be  drawn  aside  and  divided.  Care  should  be  taken  to 
avoid  the  inferior  thyroid  artery,  and  also  the  recurrent  larj^ngeal 
nerve.  The  latter  structure  lies  in  the  groove  between  the  trachea  and 
the  a»sophagus.  When  the  gullet  has  been  exposed  at  the  bottom  of 
the  wound,  it  is  well,  if  the  foreign  body  does  not  make  a  projection, 
to  |)ass  a  bougie  with  a  large  tip  through  the  mouth,  in  order  that  the 
gullet  wall  may  be  pushed  up  toward  the  surface  and  be  made  easily 
accessible  for  incision.  A  silk  ligature  may  be  passed  through  the 
esophageal  tissues  by  means  of  a  curved  needle,  in  order  to  give  the 
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surgeon  control  and  to  enable  him  to  lift  the  wall  toward  the  external 
wound.  A  small  incision  is  next  made  into  the  oesophagus  and  an 
exploratory  finger  passed  into  the  opening,  which  is  subsequently  en- 
larged in  a  longitudinal  direction  if  necessarj'.  The  foreign  body  is 
then  extracted  with  forceps,  the  oesophageal  wound  is  closed  with 
sutures  and  provision  made  for  drainage  of  the  external  wound,  the 
edges  of  which  may  be  united  by  buried  and  superficial  sutures. 

Tumors  of  the  (Esophagus. 

Pathology. — Growths  of  benign  character  are  quite  rare  in  the 
oesophagus,  but  primary  malignant  disease  in  this  locality  is  not  in- 
frequent. Of  the  forms  of  tumor  epithelioma  is  tlie  most  common, 
and  it  usually  attacks  the  oesophageal  tube  either  at  the  upper  or  lower 
extremity.  The  affection  is  one  occurring  late  in  life,  and  more  fre- 
quently, it  would  seem,  in  man  than  in  woman.  Involvement  of  the 
surrounding  lymph  nodes  and  tissues  is  quite  common  and  ulceration 
of  the  growth  usual.  The  disease  has  a  rather  rapid  course  toward 
death,  its  average  duration  being  from  four  to  sixteen  months.  The 
fetal  issue  occurs  from  hemorrhage ;  from  starvation,  the  result  of  the 
contraction  caused  by  the  growth  preventing  tlie  administration  of 
food ;  from  asphyxia,  due  to  pressure  on  the  trachea  and  the  primary 
bronchi,  and  from  secondary  lung  conditions. 

Symptoms. — The  symptoms  are  like  those  of  non-malignant  stric- 
ture hereafter  to  be  described,  and  consist  of  pain,  difficulty  in  swallow- 
ing, regurgitation  of  food,  offensive  breath,  delayed  digestion,  consti- 
pation, inanition  and  great  debility.  The  gullet  is  apt  to  be  dilated 
above  the  site  of  the  epitheliomatous  stricture  and  may  become 
perforated  by  ulcers  in  the  neighborhood  of  the  malignant  growth. 
Symptoms  arising  from  pressure  upon  the  neighboring  viscera  may  be 
prominent,  and  in  some  cases  there  is  external  evidence  of  tumor. 

Diagnosis. — ^The  early  stages  of  malignant  disease  of  the  oesophagus 
may  resemble  hysterical  stricture.  A  tumor  outside  of  the  oesophagus 
pressing  the  wall  inward  will  give  similar  symptoms  and  at  times  render 
diagnosis  of  the  true  condition  difficult.  Exploration  of  the  oesophagus 
with  a  flexible  bougie,  such  as  was  described  in  the  discussion  of  foreign 
bodies  lodged  in  the  oesophagus,  will  prove  the  existence  of  a  growth 
of  some  sort,  if  the  contraction  made  by  it  is  at  all  conspicuous.  It 
may  be  possible  to  differentiate  the  histological  elements  and  to  charac- 
terize the  nature  of  the  growth  by  microscopical  examination  of  the 
tissue  scraped  off  by  the  bougie. 

Fibroid  growths  of  the  oesophagus  give  the  impression  of  a  smooth 
surface  when  touched  with  the  bougie,  are  much  more  resistant  than  a 
malignant  tumor  and  do  not  bleed.  Hemorrhage  occurring  after 
careful  manipulation  suggests  malignant  tumor,  as  does,  of  course,  the 
existence  of  a  purulent,  bloody  discharge. 

Treatment. — If  the  disease  is  situated  in  the  upper  portion  of  the 
tube,  oesophagotomy  may  permit  the  removal  of  the  tumor  if  small,  or 
39 
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oesopluigostomy,  which  is  the  formation  of  a  permanent  opening  in  the 
(esophagus,  will  establish  an  opening  by  which  food  can  be  adminis- 
tered. Removal  of  such  growths  by  opening  the  gullet  is  only  justifi- 
able when  the  disease  is  limited.  In  other  cases  a  small  bougie  may 
be  passed  every  two  or  three  days  in  the  effort  to  keep  the  tube  open 
and  to  allow  the  food  to  be  administercnl  by  the  normal  channel.  If  the 
operations  suggested  are  not  deemed  advisable,  the  performance  of 
gastrostomy  will  permit  feeding  by  the  fistule  made  in  the  stomach. 
Gastrostomy  is  often  delayed  so  long  that  the  patient  is  too  weak  to 
enjoy  long  the  benefit  of  the  operation. 

Stricture  of  the  (Esophagus. 

Pathology. — Diminution  in  the  caliber  of  the  oesophagus  may  be  due 
to  organi(5  changes  and  contractions,  resulting  from  malignant  disease 
and  the  other  conditions  which  have  been  mentioned,  and  to  cicatricial 
contraction  following  inflammation  of  the  oesophageal  coats.  Swallow- 
ing hot  liquids  or  strong  acids  and  alkalies  with  suicidal  intent^  or  by 
accident,  are  frequent  causes  of  such  coarctations.  Syphilis,  tuber- 
culosis of  the  mucx)us  and  submucous  tissues  of  the  gullet  and  wounds 
due  to  foreign  bodies  may,  in  a  similar  manner,  lead  to  obstruction  in 
the  oesophagus.  So  also,  aneurism,  foreign  Ixxlies  in  the  trachea  and 
abscesses  or  tumors  outside  the  oesophagus  may,  by  pressure  upon  its 
walls,  cause  diminution  of  its  caliber.  The  condition  called  oesopha- 
gismus,  or  spasm  of  the  muscular  coat  of  the  oesophagus,  which  occurs 
at  times  in  hysteria,  gives  rise  to  symptoms  of  stricture.  A  bougie  can, 
however,  be  readily  passed  through  the  contracted  portion  and  meets 
in  its  passage  with  no  perceptible  resistance.  Indeed,  the  successfiil 
introduction  of  such  a  lx)ugie  will  often  convince  the  patient  that  no 
danger  from  obstruction  exists  and  be  thus  the  means  of  curing  the 
symptoms.  Auscultation  with  a  stethosco|)e,  placed  over  the  oesophagus 
on  the  left  side  of  the  neck,  is  said  to  give  information  that  the  stricture 
is  spasmodic  and  not  an  organic  one.  In  the  former  case  food  which 
has  been  swallowed  is  regurgitated  immediately ;  but  in  the  case  of 
true  stricture  regurgitation  of  ingested  materials  is  more  slow.  CEsoph- 
agismus,  moreover,  is  intermittent  and  not  constant.  The  medical 
treatment  of  this  hysterical  affection  consists  in  curing  the  coincident 
nervous  symptoms.  Fibroid  or  cicatricial  strictures  usually  take  place 
in  the  upper  part  of  the  (esophagus  or  in  the  pharynx.  The  contraction 
may  be  due  to  a  puckering  of  the  inner  coats  of  the  tul>e  at  the  site  of 
the  scar,  it  may  consist  of  a  crescontic  ridge  extending  partly  around 
the  tube  on  its  internal  surface  or  it  may  be  a  ciratrieial  ring  involving 
the  entire  circumference  of  the  gullet.  Abscess  about  the  injured  por- 
tion may  bo  present. 

Symptoms. — Difliculty  in  swallowing  solid  food  is  one  of  the  early 
symptoms  of  (esophageal  stricture.  If  the  contraction  increases,  deg- 
lutition of  li(juid  foods  soon  becomes  difficult.  Hegurgitation  of  food 
may  take  phun*  after  it  has  reached  this  stage,  and  may  be  slight  or 
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amount  to  actual  oesophageal  voniitiug.  The  time  at  which  regurgita- 
tion or  vomiting  takes  place,  after  the  attempt  at  swallowing  food, 
gives  an  approximate  idea  of  the  position  of  the  disease.  The  food 
when  ejected  may  be  more  or  less  putrid  and  mixed  with  blood  or 
smeared  with  mucus.  A  discharge  from  the  oesophagus,  having  a 
coflPee  color,  is  symptomatic  of  malignant  disease.  The  pain  is  usually 
slight  at  first,  unless  there  is  acute  inflammation  accompanying  the 
stricture ;  severe  pain  may  then  be  experienced.  It  may  radiate  to 
the  shoulder  and  to  the  epigastrium.  The  location  of  the  most  severe 
and  constant  pain  may  indicate  the  seat  of  stricture,  which  may  be 
more  or  less  certainly  ascertained  by  the  sense  of  stoppage  in  the  food 
tract  when  the  patient  endeavors  to  swallow  nutriment.  The  use  of 
the  stethoscope  may  give  the  surgeon  an  idea  of  the  position  of  the 
disease,  because  he  may  thereby  leani  the  point  at  which  food  stops  in 
swallowing  or  the  point  through  which  the  food  passes  with  difficulty. 
Palpation  of  the  throat  may  at  times  reveal  the  mass  which  has 
caused  the  obstruction.  The  lodgment  of  the  food  which  takes  place 
above  the  contracted  portion  causes  dilatation  and  hypertrophy  of  the 
wall  of  the  gullet.  Great  debility  and  emaciation  are  later  symptoms 
of  the  disease  and  are  particularly  slow  in  their  progress  when  the 
stricture  is  a  cicatricial  one  rather  than  a  malignant  one. 

The  passage  of  an  oesophageal  bougie  will  give  the  surgeon  informa- 
tion as  to  the  distance  from  the  front  teeth  and  the  length,  number  and 
caliber  of  the  contracted  portions. 

Treatment. — The  treatment  of  oesophageal  stricture  consists  in  giv- 
ing rest  to  the  diseased  organ,  in  nourishing  the  patient  and  in  dilat- 
ing the  contracted  tube.  Rest  is  obtivined  by  keeping  up  the  patient's 
nutrition  through  rectal  injections  of  milk,  broth  and  other  nutritious 
articles.  This  procedure  is  of  special  value  if  there  is  great  sensi- 
tiveness of  the  oesophagus,  since  efforts  at  alimentation  through  the 
oesophagus  then  cause  great  distress  and  depression  of  the  patient. 

Dilatation  of  the  contracted  and  contracting  oesophagus  is  accom- 
plished by  the  introduction  of  bougies  with  conical  tips,  the  size  of 
which  is  gradually  increased.  The  bougie  should  not  be  passed  oftener, 
as  a  rule,  than  once  in  three  days,  but  at  one  sitting  two  or  three  in- 
creasing sizes  may  be  successively  introduced,  each  of  which  may  be 
left  in  position  about  ten  minutes.  Such  intermittent  dilatation  should 
be  made  in  a  gradual  manner,  since  attempts  to  pass  a  large  bougie 
after  the  passage  of  a  much  smaller  one,  is  liable  to  (*ause  laceration  of 
the  tissues.  Rapid  dilatation  is  not  safe.  Continuous  dilatation  can 
be  accomplished  by  the  introduction  and  leaving  in  })osition  of  tubes 
large  enough  to  stretch  the  strictured  portion  slightly.  Through  this 
tube,  which  may  be  allowed  to  remain  for  three  or  four  days,  food  may 
be  introduced.  At  the  end  of  this  time  the  tube  should  be  taken  out 
to  be  cleaned,  and  should  then  be  reinserted  or  succeeded  bv  a  tube 
slightly  larger. 

Internal  cesophagotoniy,  or  division  of  the  stricture,  by  a  sharp 
blade  concealed  in  a  sheath  during  its  introduction  through  the  mouth 
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and  pharynx  is  dangerous  because  of  the  liability  of  dividing  the  wall 
of  the  gullet  as  well  as  the  stricture.  It  is  good  practice  in  certain 
cases  to  perform  external  oesophagotomy  just  above  or  just  below  the 
stricture,  and  then  to  make  an  internal  a?sophagotomy. 

External  oesophagotomy,  or  opening  of  the  oesophageal  tube  from  the 
exterior  of  the  throat,  may  be  useful,  as  has  just  been  stated,  to  gain 
access  to  the  stricture  in  order  that  it  may  be  dilated  or  incised  and 
also  for  the  purpose  of  obtaining  an  opening  through  which  food  may 
be  passed  into  the  stomach.  In  the  latter  ciise  the  operation  is  called 
oesophagostomy.  Such  operations,  it  is  evident,  can  only  be  done  when 
the  disease  is  situated  high  in  the  neck  and  gives  room  for  an  external 
incision  above  tlie  clavicle.  When  the  disease  is  situated  in  the  lower 
portion  of  the  gullet  the  stomach  should  be  opened  through  the  ab- 
dominal wall  and  a  gastric  fistule  established  for  the  introduction  of 
food.  This  operation  is  called  giistrostomy  or  "  stomach-mouth  "  in 
con tra-disti notion  to  gastrotomy,  in  which  the  stomach  is  opened  for 
the  removal  of  a  foreign  body  and  immediately  closed. 

The  oesophageal  stricture  may  sometimes  be  divided  by  performing 
gastrotomy,  passing  a  small  filiform  bougie  upward  from  the  stomach, 
and  thus  conducting  a  strong  thread  of  silk  through  the  oesophagus 
and  out  of  the  patient's  mouth.  The  string  may  then  be  used  as  a 
string-saw  to  cut  the  stricture  by  pulling  alternately  on  the  gastric  and 
oral  ends.  Retrograde  dilatation  with  bougies  may  l)e  performed  by 
means  of  a  preliminary  gastrotomy. 

Introduction  of  the  (Esophageal  Bougie  and  Stomach  Tube. 

Tubes  or  bougies  may  have  to  be  introduced  into  the  oesophagus 
alone  or  into  the  cavity  of  the  stomach  for  purposes  of  diagnosis,  for 
the  treatment  of  stricture,  ^or  the  evacuation  of  poisons  which  may 
have  entered  the  stomach,  for  washing  out  the  stomach  and  for  feed- 
ing. It  is  imi)ortant,  therefore,  that  the  surgeon  should  be  familiar 
with  the  method  of  using  these  diagnostic  and  therapeutic  instruments. 
The  patient  should  be  seated  with  his  head  thrown  well  back,  in  order 
to  bring  the  mouth  and  the  long  axis  of  the  gullet  in  the  same  line. 
The  mouth,  which  should  be  wide  open,  may  or  may  not  be  prevented 
from  closing  by  means  of  a  gag  between  the  teeth.  This  is  seldom 
needed,  except  in  obstreperous  patients.  The  surgeon,  standing  in 
front  of  the  patient,  should  then  pass  the  instrument,  which  has  pre- 
viously been  well  oiled  and  warmed,  through  the  mouth  backward  to- 
ward the  posterior  wall  of  the  pharynx.  This  portion  of  the  operation 
should  be  done  without  touching  the  patient's  tongue  with  the  instru- 
ment. With  his  left  forefinger  on  the  tongue  the  operator  next  guides 
the  instrument  above  the  epiglottis  and  downward  into  the  upper 
j>ortion  of  the  (t»sophagus.  Pressure  slowly  applied  then  pushes  the 
instrument  downward  toward  the  stomach.  If  anv  obstruction  is  felt 
the  instrument  shj^uld  be  slightly  withdniwn  and  again  gently  pushed 
forward.     The  patient  will  soon  discover  that  he  can  breathe  notw^ith- 
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standing  the  presence  of  a  foreign  body  in  the  food  tract,  and  he  will 
suffer  little  or  no  inconvenience.  Care  must  be  taken,  however,  not  to 
push  the  instrument  into  the  trachea,  which  is  likely  to  occur  if  the 
tube  be  a  small  one.  If  the  surgeon  prefer,  he  may  stand  behind  the 
patient  and,  steadying  the  latter's  head  against  his  chest,  introduce  the 
bougie  or  tube  from  this  position.  In  this  method,  however,  the  sur- 
geon's forefinger  cannot  be  used  to  insure  the  slipping  of  the  instriunent 
over  the  epiglottis.  It  therefore  requires  a  little  more  dexterity  on  the 
part  of  the  surgeon. 

When  the  tube  of  the  stomach  pump  is  thus  introduced  for  washing 
out  the  stomach,  about  two  pints  of  warm  water  should  be  allowed  to 
flow  through  the  tube.  This  may  be  done  by  pouring  water  into  a 
funnel  attached  to  the  outer  end  of  the  tube  or  by  attaching  to  this 
extremity  some  form  of  a  pump.  When  the  fluid  is  withdrawn  from 
the  stomach  it  is  wise  not  to  permit  all  t<)  come  out,  as  the  mucous 
membrane  lining  of  the  stomach  may  be  sucked  into  the  opening  at  the 
gastric  extremity  of  the  tube. 


CHAPTER  XXII. 

DISEASES  OF  THE  ABDOMEN   AND   PELVIS. 

Patent  Urachus. 

The  f(t»tal  canal  extending  from  the  bladder  to  the  umbilicus  may 
remain  patulous  after  birth.  This  tubular  canal  may  then  permit  the 
discharge  of  small  quantities  of  urine  at  the  umbilicus.  In  rare  in- 
stances such  au  unobliterated  urachus  has  been  laid  open  in  performing 
abdominal  section  for  tlie  treatment  of  abdominal  disease.  Cystic 
tumor,  abscess  and  other  pathological  processes  may  occur  here. 
Urinary  calculi  have  been  found  in  a  patulous  urachus. 

Wounds  of  the  Abdomen. 

AVounds  of  the  abdomen,  when  fatal,  have  probably  caused  injury  to 
the  solar  plexus  or  to  some  one  of  the  glandular  or  hollow  viscera ; 
which  injury  will  be  revealed  by  an  autopsy.  Death  occurring  with- 
out discoverable  lesion  is  very  infrequent.  Contusions  or  wounds  of  the 
aMominal  wall  have  no  special  im|X)rtance  except  when  associated  with 
rupture  of  the  viscera  or  some  otlier  internal  lesion.  They  are  treated, 
when  uncomplicated,  as  are  wounds  in  other  regions.  Wlien  there  is 
a  probability  of  visceral  lesion  as  a  complication,  the  necessity  for  ab- 
dominal section  and  exploration  is  often  imperative.  Gunshot  or  stab 
wounds  of  the  belly  are  so  lial)le  to  be  complicated  ^^dth  intestinal 
lesions  that  abdominal  section  is  very  often  required,  in  order  to  secure 
the  patient  from  deiith  by  reason  of  internal  hemorrhage  or  fecal  ex- 
travasation into  the  peritoneal  cavity.  It  is  often  doubtful  whether  a 
bullet  or  a  cutting  instrument  has  actually  penetrated  the  intestines, 
because  at  times  the  vulnerating  instrument  does  not  travel  the  entire 
thickness  of  the  wall,  or  is  deflected  by  the  muscular  fascias.  If  a 
doubt  exists  as  to  the  propriety  of  opening  the  abdomen  for  the  pur- 
pose of  discovering  and  repairing  visceral  damage,  it  is  usually  wise 
to  give  the  patient  the  benefit  of  the  doubt  and  to  operate.  Carefully 
done,  aseptic  abdominal  section  is  almost  free  from  danger,  whereas 
intestinal  wounds  have  a  large  death  rate  from  peritonitis.  The  ex- 
ploratory incision  should  be  made  in  the  median  line,  after  which  the 
whole  length  of  the  intestinal  tract  should  be  carefully  examined,  un- 
less the  wound  in  the  wall  has  shown  that  the  wounding  of  the  stomach 
or  intestine  has  been  impossible. 

Method  of  Operating  within  the  Abdomen  and  Pelvis. 

Fluids  occurring  and  accunuilating  in  the  aMominal  cavity  as  a 
result  of  irritation  are  very  liable  to  septic  changes.  Therefore,  the 
most  absolute  asepsis  is  important,  since  the  large  absorbent  surface 
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furnished  by  the  peritoneal  membrane  makes  the  occurrence  of  septic 
processes  in  this  cavity  extremely  dangerous.  Twisted  silk  is  usually 
preferred  for  ligatures  by  abdominal  surgeons,  while  plaited  silk  or 
silkworm-gut  is  ordinarily  deemed  most  satisfactory  for  suturing  pur- 
poses. Catgut,  however,  is  available  for  ligatures  and  sutures.  These 
and  all  instruments  and  sponges  should  be  rendered  absolutely  sterile. 
Experience  has  proved  that  water  sterilized  by  boiling  or  sterile  normal 
salt  solution  is  better  than  antiseptic  solutions  for  irrigation  of  the  ab- 
dominal cavity.  The  frequency  with  which  the  external  wound  has 
been  sutured  though  instruments  and  sponges  have  been  left  in  the 
abdomen  is  sufficient  reason  for  demanding  that  all  instruments  and 
sponges  be  counted  before  and  after  operation. 

The  abdominal  incision,  which  should  usually  be  made  in  the  median 
line,  should  be  large  enough  to  permit  good  work.  In  operations  for 
appendicitis  and  other  conditions  about  the  ctecal  region,  an  incision  to 
the  outer  side  of  the  right  rectus  muscle  is  often  preferable  to  one  in 
the  middle  line.  Tumors  within  the  abdomen  sometimes  become 
adherent  to  the  anterior  wall,  and  the  incision  will,  therefore,  reach 
them  before  the  surgeon  enters  the  abdominal  cavity.  Such  adhesions 
of  the  growth  may  be  suspected,  if  there  is  much  bleeding  from  the 
muscular  incision  or  unusual  pinkness  of  the  deep  muscular  fascias 
and  the  subperitoneal  fat.  In  all  cases,  the  surgeon  should  be  careful 
to  get  within  the  abdominal  cavity  before  working  along  the  wall 
from  the  incision.  If  he  is  not  careful  in  this  regard  he  may  separate 
a  large  sheet  of  peritoneum  from  the  inner  surface  of  the  muscles,  and 
think  that  he  is  detaching  an  ovarian  cyst  or  other  growth  adherent  to 
the  internal  surface  of  the  abdominal  wall. 

During  the  operation  the  intestines  should  be  kept  out  of  the  way 
as  much  as  possible  by  packing  flat  and  warm  pads  of  aseptic  gauze 
around  the  field  of  operation,  so  as  practically  to  shut  it  out  from  the 
rest  of  the  peritoneal  cavity.  These  pads  should  be  squeezed  out  or 
substituted  by  clean  ones  when  they  become  saturated  with  blood, 
serous  fluid  or  pus.  If  it  is  necessary  to  allow  the  intestines  to  escape 
from  the  cavity  tem}X)rarily,  they  should  be  wrapped  up  in  a  warm, 
moist,  aseptic  towel,  which  will  not  allow  particles  of  lint  to  be  de- 
tached from  it. 

The  adhesions  and  attachments  of  morbid  growths  and  diseased 
structures  to  be  removed  should  be  separated  by  means  of  the  finger. 
The  attachments,  if  vascular,  should  be  cut  only  after  firm  ligation 
or  compression  of  the  stump  by  luemostatic  forceps.  Points  likely  to 
bleed  must  be  ligated  before  the  forceps  are  removed. 

Marked  elevation  of  the  hips  so  as  to  throw  the  intestines  upward 
into  the  hollow  of  the  diaphragm  and  give  a  better  exposure  of  the 
cavity  of  the  pelvis  and  lower  part  of  the  abdomen  is  of  great  assisUince 
to  the  operator.  It  is  called  the  Trendelenburg  position  ;  and  may 
be  obtained  by  placing  an  inclined  plane  of  wood  under  the  hips  and 
thighs,  or  by  the  use  of  a  special   form  of  0})erating  t'lble. 

By  the  toilet  of  the  peritoneum  is  meant  the  removal  of  all  blood 
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and  other  fluids  by  irrigation  or  by  sponges  pushed  into  the  pelvic  or 
lumbar  fussie.  This  may  require  them  to  be  seized  by  long  forceps, 
so  as  to  give  them  a  sort  of  handle.  If  the  fluid  is  gelatinous  or 
purulent,  it  will  be  necessary  to  wash  out  the  cavity  with  sterilized 
water  or  salt  solution  of  a  temperature  of  105°,  poured  into  the  cavity. 
By  this  means  any  unrecognized  bleeding  is  discovered,  because  the 
water  returns  stained,  and  shreds  of  tissue  or  lymph  are  effectively 
removed.  It  is  not  necessary  to  insist  upon  the  removal  of  all  such 
sterilized  water  which  has  been  used  to  flush  the  cavity,  because  it  is 
harmless  and  is  soon  absorbed. 


Whenever  it  is  believed  that  a  purulent  aivity  has  not  been  perfectly 
cleansed  and  that  purulent  material  rcmiiins,  it  becomes  necessary  to 
leave  a  drainage  tube  or  gauze  wick  in  the  wound  at  the  time  of  ad- 
justing the  sutures.  Healthy  peritoneum  absorbs  aseptic  fluids  rapidly, 
but  a  disoiistid  peritoneum  does  so  very  slowly.  In  such  cases,  and 
where  there  is  very  great  transudation  of  fluid  subsequent  to  operation, 
Douglas's  pouch  and  the  fossie  in  the  renal  regions  are  the  receptacles 
in  which  such  fluids  accumulate;  and  disastrous  inflammation  is  liable 
to  occur  bcciiuse  of  tlie  possibility  of  septic  changes  occurring  there. 
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Hence  drainage  is  often  desirable  in  such  cases.  If  the  hemorrhage 
has  not  been  entirely  stopped  or  bleeding  subsequent  to  the  operation 
is  feared,  the  insertion  of  a  drainage  tube  is  wise.  The  occurrence  of 
secondary  hemorrhage  will  be  indicated  by  the  escape  of  blood  through 
the  drainage  tube,  and  will  thus  be  susceptible  of  prompt  treatment. 
These  circumstances  render  it  probable  that  in  cases  of  doubt  as  to  the 
necessity  of  drainage,  the  surgeon  had  better  use  a  drainage  tube,  since, 
if  the  asepsis  is  perfect,  it  can  scarcely  do  harm.  In  cases  where  the 
operation  has  been  simple  and  uncomplicated,  however,  and  when  no 
pus  has  previously  existed,  complete  closure  of  the  wound  without 
drainage  is  the  proper  procedure.  A  straight  or  curved  glass  tube, 
having  a  caliber  of  about  a  half  inch,  with  an  opening  in  its  abdom- 
inal extremity  and  with  a  ridge  or  shoulder  at  its  cutaneous  end,  is 
the  proper  sort  of  tube  to  be  employed.  A  piece  of  rubber  tubing 
will  answer  the  purpose  nearly 

as  well.     It  is  rather  objec-  ^^'"-  ^^'*- 

tionable  to  have  lateral  open- 
ings in  the  tube  near  its  outer 
end,   because    fluids    entering 

the  tube  at  its  lower  end  may     ,«^_ .^ 

escape  irom  these  lateral  open-     ^  ^,      * .    ,    ,  ^   ,       *  i_ 

^  ,  r     .  /,  Glaaa  abdominal  drainage  tube. 

ings   and,  becoming    septic  if 

the  dressings  are  imperfect,  infect  the  w-ound  in  the  abdominal  wall. 
The  tube,  as  a  rule,  should  be  about  six  inches  long  and  descend  into 
the  pelvis  or  one  of  the  lumbar  fossae.  Under  rare  circumstances  it 
becomes  necessary  to  introduce  two  or  three  tubes,  in  order  to  allow 
free  drainage  or  irrigation  in  distinct  regions  of  the  abdomen. 

Suction  with  a  syringe  will  remove  fluids  which  accumulate  in  the 
tube.  The  amount  may  be  so  great  as  to  require  this  cleansing  of  the 
tube  every  few  hours,  or  even  oftener.  The  insertion  of  a  small  quan- 
tity of  absorbent  cotton,  twisted  into  a  rope  and  put  into  the  tube,  will 
increase  the  drainage  and  remove  the  fluid  by  capillarity.  A  sort  of 
wick  of  absorbent  gauze  will  be  efficacious  in  the  same  way,  and  is 
often  used  without  a  tube.  It  is  essential  that  the  abdominal  cavity 
be  kept  dry  and  free  from  fluid  when  oozing  of  blood  is  going  on  after 
closure  of  the  wound,  because  moisture  seems  to  encourage  the  flow  of 
blood.  It  goes  without  saying  that  all  recognizable  bleeding  points 
should  be  secured  by  ligatures  or  by  the  application  of  the  cauterj^, 
before  the  abdomen  is  closed. 

The  abdominal  wound  is  brought  together  by  sutures  of  silk,  cat- 
gut, wormgut  or  wire,  carried  through  the  entire  tliickness  of  the  wall, 
including  the  [Xiritoneum.  Buried  sutures  for  uniting  the  peritoneum 
and  the  muscles  in  separate  layers  are  sometimes  used  in  addition  to 
the  sutures  carried  all  the  way  through  the  abdominal  wall.  The  ob- 
ject of  this  method  and  of  other  similar  methods  is  to  ensure  broad  con- 
tact of  the  muscle  edges  so  that  the  union  of  the  wound  may  be  firm. 
If  this  is  not  accomplished,  the  scar  tissue  is  likely  to  stretch  and  per- 
mit the  occurrence  of  hernia  at  the  site  of  the  incision.     Any  form  of 
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suturing  which  brings  the  cut  surfaces  of  muscle  close  together  and 
sutures  the  aponeurosis  carefully  is  usually  sufficient ;  especially  if 
strain  on  the  incision  in  the  belly  wall  is  prevented  by  a  supporting 
dressing  or  bandage  for  three  or  more  weeks  after  the  sutures  are  re- 
moved. If  a  drainage  tube  is  to  be  employed,  the  suture  at  the  point 
where  the  tube  comes  out  should  not  be  tied,  so  that  when,  at  the  end 
of  the  second  or  third  day,  the  tube  is  removed,  the  wound  may  be 
brought  t(jgether  by  this  suture  and  the  pain  of  using  a  needle  avoided. 
An  ordinary  gauze  dressing,  either  aseptic  or  antiseptic,  is  then  ap- 
plied and  a  many  tailed  flannel  bandage  carried  around  the  loins  and 
secure<l  in  such  a  way  as  to  make  equable  pressure  upon  the  abdominal 
wall.  If  a  drainage  tube  is  used,  its  external  end  should  be  thrust 
through  a  small  opening  made  in  the  center  of  a  piece  of  strong  rub- 
ber tissue  about  eight  inches  square.  A  ligature  should  then  be 
thrown  around  the  tube  in  such  a  way  as  to  tie  the  rubber  material 
close  to  the  tube.  This  is  to  prevent  the  possibility  of  fluid  escaping 
from  the  tube  and  running  down  its  outside  and  coming  in  contact 
with  the  wound.  By  placing  a  mass  of  absorbent  cotton  or  a  sponge 
over  the  orifice  of  the  tubs  aud  foldino^  the  edfjes  of  the  rubber  dam 
around  it,  a  little  bag  is  formed  in  which  the  escaping  fluid  is  retained 
and  thus  prevented  from  coming  in  contact  with  the  wound,  which, 
therefore,  heals  by  first  intention.  This  rubber  bag,  as  it  practically 
is,  can  bj  opened  several  times  a  day,  if  necessary,  to  suck  out  the 
tube  with  a  syringe  and  to  remove  the  saturated  cotton  or  sponge. 
This  can  all  be  done  without  disturbing:  the  main  dressinor. 

The  after-treatment  of  cases  of  abdominal  operation  is  very  simple, 
unless  some  complication  arises.  Beef  juice,  thin  arrowroot  or  oat- 
meal gruel,  given  in  small  quantities  about  every  two  hours,  is  prob- 
ably the  best  food.  Milk  is  believed  to  be  impropcir  food,  because  of 
its  supposed  tendency  to  induce  flatulency.  As  a  rule,  it  is  well  to 
give  no  food  for  the  first  twenty  four  hours.  Most  foods  are  perhaps 
more  easily  digested  if  peptonized.  Water  in  moderate  quantities  should 
n(>t  be  denied  the  j)atient.  Very  frequently  the  catheter  will  not  be 
demanded  ;  occasionally,  however,  it  is  required.  Morphia  should  not 
be  given  unless  absolutely  required,  and  then  in  small  amounts.  Co- 
deine, hyoscine,  assafcetida,  valerian  and  similar  remedies  should  be 
tried  before  resorting  to  morphia.  Opiates  tend  to  constipate  the  pa- 
tient, to  disturb  digestion  and  to  mask  symptouLs  of  danger.  Vomit- 
\n^  is  lial)le  to  occur  within  the  first  twentv  four  hours  as  a  result  of 
the  anaesthesia.  If  it  persists  or  begins  on  the  third  or  fourth  day,  it 
is  probable  that  it  is  caused  by  incipient  inflammation  of  the  peri- 
toneum. 

The  danger  to  be  feared  in  abdominal  cases  is  peritonitis.  Vomit- 
ing and  tympanites  are  often  associated  witli,  and  are  usually  indicative 
of,  incipient  peritonitis.  Vomiting  is  sometimes  an  effort  to  get  rid  of 
flatus  an<l  is  tlieu  to  be  looke<l  upon  as  salutary.  Copious  vomiting 
induced  bv  the  administration  of  warm  water  as  an  emetic  will  oft^n 
aid   in  the  eruetation  of  a  large  amount  of  wind  ami  be   of  service. 
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If  the  distention  of  the  abdomen  from  flatus  is  great,  it  should  be  re- 
lieved by  allowing  the  patient  to  lie  upon  his  side  or  by  the  introduc- 
tion of  a  tube  in  the  rectum  which  may  be  left  in  the  rectum  for  many 
hours  at  a  time. 

Incipient  peritonitis,  as  has  been  suggested,  is  liable  to  cause 
vomiting  and  distention  of  the  abdomen.  It  is  probable,  therefore, 
that  the  early  removal  of  these  symptoms  is  of  the  greatest  im- 
portance. The  administration  of  a  saline  cathartic,  such  as  Epsom 
salt,  Rochelle  salt  or  sodium  phosphate,  so  as  to  produce  free  evac- 
uation of  the  bowels,  will  often  give  this  desirable  result.  The 
administration  of  opium  in  such  cases  of  peritonitis  is  decidedly  harm- 
ful and  should  not  be  adopted.  Turpentine  injected  into  the  rectum, 
about  half  an  ounce  of  turpentine  to  the  quart  of  soap-suds,  with  or 
without  glycerin,  will  be  of  service  in  similar  manner  by  promoting 
the  discharge  of  gas  and  the  evacuation  of  the  intestinal  contents.  En- 
emas of  assafoetida  are  valuable  in  this  respect. 

The  purgative  treatment  of  incipient  peritonitis  probably  owes  its 
value  to  the  prevention  of  distention  and  to  the  draining  of  the  ab- 
dominal organs  of  their  serum.  Carminatives,  such  as  ether  and  pep- 
permint, can  be  administered  by  the  stomach  as  adjuvants,  but  will  not 
very  often  be  requireil.  When  vomiting  is  marked,  nutrition  should 
be  kept  up  by  rectal  feeding,  which  is  best  done  by  the  use  of  pep- 
tonized foods  in  a  diluted  state. 

Peritonitis. 

Peritonitis,  occurring  after  Oix?rations  done  in  the  manner  just  de- 
scribed is  rare.  If  the  early  symptoms  of  jieritonitis  are  met  by  the 
administration  of  saline  purgatives  and  if  abstinence  from  the  use  of 
opium  is  enforced,  it  is  probable  that  active  peritoneal  inflammation 
will  not  often  occur.  Should  it  take  place  it  demands  active  treat- 
ment, such  as  opening  the  abdomen,  in  order  to  wash  out  and  drain 
from  the  pelvis  the  accumulated  fluid  which  has  become  septic.  The 
continued  use  of  salines  in  laxative  doses  and  the  avoidance  of  tym- 
pany are  the  essentials  in  the  medical  management  of  this  disease. 
Traumatic  peritonitis  commonly  follows  wounds  which  have  not  been  at 
once  submitted  to  aseptic  or  antiseptic  treatment.  The  vulnerating 
instrument  is  often  a  dirty  one,  and  the  clothing  of  the  patient  and  his 
surroundings  may  cause  septic  inflammation  before  he  reaches  the  sur- 
geon's hands. 

A  circumscribed  peritonitis  occurs,  however,  in  some  cases,  both  in 
operative  and  accidental  wounds.  If  there  is  absence  of  septic  infec- 
tion, the  lymph  exuded  seals  the  wound  and  healing  rapidly  occurs. 
By  such  an  exudation  of  lympli  even  a  septic  peritonitis  is  sometimes 
circumscribed  and  then  may  not  do  much  liarm,  l)ecause  the  septic 
focus  has  been  shut  off*  from  tlie  rest  of  the  abdomen  by  the  plastic 
exudate.  It  is  the  diff'used  septic  inflammation  of  the  peritoneum, 
which  gives  rise  to  a  large  quantity  of  turbid  serum  or  pus  within  the 
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peritoneal  cavity,  which  is  so  fatal.  Peritonitis,  except  the  local  form 
due  to  aseptic  mechanical  or  chemical  injuries,  is  due  to  infection. 
The  colon  bacillus  and  the  pyogenic  streptococcus  are  the  most  fre- 
quent causes  ;  but  staphylococci  and  other  micro-organisms  of  vary- 
ing virulence  are  at  times  responsible  for  its  occurrence. 

The  symptoms  of  peritonitis  are  vomiting,  pain,  tenderness,  rigidity 
of  the  muscles  of  the  abdominal  wall,  tympanitis,  constipation,  fever 
and  systemic  depression.  It  must  be  recollected  that  pain  may  be 
almost  absent,  however,  and  that  high  temperature  is  often  not  pres- 
ent. The  cause  of  the  peritonitis  should  always  be  sought,  and 
this  search  will  usually  demand  opening  the  abdomen.  Intussuscep- 
tion of  the  intestines,  rupture  or  inflammation  about  the  vermiform 
appendix  or  the  |X)uring  out  of  pus  into  the  pelvic  cavity  from  a  rup- 
tured suppurating  Fallopian  tube  will  often  be  found  to  be  causes  of 
what  was  supposed  to  be  traumatic  peritonitis  following  a  slight  injury. 
Pus  in  the  abdomen,  from  whatever  cause,  demands  incision  of  the 
abdominal  wall  and  free  drainage. 

The  treatment  of  traumatic  j^eritonitis  will  be  better  understood 
when  the  methods  of  dealing  with  visceral  lesions  have  been  discussed. 
Tubercular  peritonitis  and  distention  of  the  abdominal  cavity  with 
large  quantities  of  serous  fluid  have  been  treated  effectually  by  abdom- 
inal section,  evacuation  of  the  peritoneal  fluid  and  drainage. 

Tapping  the  Abdomen. 

Withdrawing  fluid  from  the  peritoneal  cavity  with  a  trocar  and 
canula  or  with  an  aspirating  needle  is  called  paracentesis  abdominis. 
An  incision  through  the  abdominal  wall  for  the  purpose  of  exploring 
the  abdominal  contents,  or  to  gain  access  to  the  organs  in  order  to  per- 
form operations  upon  them  is  called  abdominal  section,  laparotomy  or 
coeliotomv. 

Paracentesis  of  the  abdomen  is  seldom  employed  at  the  present 
time,  except  for  the  evacuation  of  serous  fluid  in  the  |>eritoneal  cavity, 
due  to  cirrhosis  of  the  liver  or  to  disease  of  the  heart  or  kidneys. 
Unless  the  ascitic  fluid  which  distends  the  abdomen  is  known  to  be 
due  to  disease  of  these  organs  it  is  better  for  the  surgeon  to  make  a 
small  incision  through  the  abdominal  wall  and  introduce  his  finger. 
By  this  means  not  cmly  is  the  fluid  which  is  causing  the  distention 
evacuated,  but  definite  information  as  to  the  cause  of  the  accumulation 
of  the  fluid  is  obtained.  One  or  two  fingers  introduced  through  a 
median  incision  an  inch  long,  midway  l>etween  the  navel  and  the 
puVx's,  will  1)0  able  to  explore  the  pelvis  and  the  alxlomen  almost  as 
high  as  the  liver.  It  is  readily  seen  that  tumors  and  other  obscure 
Ci>nditions  can  be  examined  in  this  wav,  and  information  obtained 
which  will  l>e  a  valuable  guide  to  0|K'rative  procedure  or  other  meth- 
ods of  treatment  to  be  subsequently  adopted. 

The  old  pnictice  of  tapping  the  abdomen  whenever  it  is  distended 
with  fluid  without  reference  to  the  location  and  cause  of  the  distention 
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is  now  looked  upon  witli  disfavor.  Ovarian  cysts  should  not  be 
tapped,  but  removed  by  laparotomy.  Many  other  conditions  of  a 
similar  character  which  were  formerly  tapped  are  now  treated  by  rad- 
ical means.  Paracentesis,  therefore,  is  reserved  for  cases  in  which  a 
diagnosis  of  ascites  from  disease  of  the  liver,  kidney  or  heart  of  a 
medical  kind  has  been  made.     . 

Before  tapping  the  abdomen  the  bladder  should  be  emptied  and  the 
possibility  of  pregnancy  considered.  The  patient  during  the  operation 
sits  upon  the  edge  of  the  bed  or  is  propped  up  in  a  semi-recumbent 
jx)sition  by  means  of  pillows.  A  trocar  aad  canula,  not  more  than  an 
eighth  or  a  quarter  of  an  inch  in  diameter,  is  then  thrust  through  the 
belly  wall  in  the  middle  line  about  two  inches  below  the  umbilicus. 
The  forefinger  of  the  surgeon  should  be  placed  about  an  inch  from  the 
point  of  the  trocar  as  a  guard,  in  order  that  the  instrument  may  not  be 
thrust  too  deeply  into  the  abdomen.  The  instrument  should  be  thrust 
through  the  tissue  with  a  quick  motion  and  with  a  little  rotation. 
This  causes  less  pain  than  a  slow  puncture  and  insures  the  entrance 
of  the  instrument  into  the  peritoneal  cavity.  The  trocar  and  canula 
should,  of  course,  be  aseptic.  It  is  wise  to  percuss  previously  the 
point  at  which  the  perforation  is  to  be  made,  in  order  to  see  that  no 
portion  of  the  bowel  lies  against  the  inner  surface  of  the  abdominal 
wall.  An  adhesion  between  the  intestine  and  the  parietal  perito- 
neum at  this  point  may  liave  occurred  and  an  injury  to  the  bowel  from 
the  point  of  the  instrument  will  occur,  unless  by  percussion  giving  a 
resonant  note  the  surgeon  suspect  such  adhesion  and  select  a  point  dull 
on  percussion.  The  possibility  of  such  an  adhesion  makes  it  wise  to 
adopt  a  diflTerent  point  of  puncture  if  paracentesis  is  repeated  at  a  sub- 
sequent date  because  of  the  recurrence  of  the  fluid. 

A  broad,  four  tailed  bandage,  .placed  around  the  waist  in  such  a  way 
as  to  permit  the  escape  of  the  fluid  from  the  canula,  may  be  employed 
to  compress  the  abdomen  as  the  fluid  escapes.  If  the  bandage  is 
applied  before  the  tapping  is  performed,  a  hole  may  be  cut  in  it  to 
expose  the  skin  at  the  point  where  the  perforation  is  to  be  made.  The 
four  tails  being  crossed  at  the  back  enable  the  assistant  or  surgeon  to 
draw  the  bandage  more  and  more  tightly  as  the  belly  collapses.  If 
the  canula  becomes  plugged  by  a  portion  of  omentum  or  lymph  being 
washed  into  it  or  lying  against  its  end,  an  aseptic  grooved  director 
pushed  in  will  cause  the  fluid  to  flow  anew.  After  the  withdrawal  of 
the  canula  the  wound  needs  no  other  treatment  than  the  application  of 
a  piece  of  aseptic  gauze.  If  oozing  of  serum  continues  from  the  wound 
a  suture  may  be  employed ;  this,  however,  is  not  often  required. 

Abdominal  and  Pelvic  Abscesses. 

There  are  many  different  positions  in  the  abdomen  and  pelvis  in 
which  focuses  of  suppuration  may  occur.  Abscess  within  the  layers 
of  the  abdominal  wall  is  not  very  unusual.  The  Si)aces,  or  loculi, 
formed    by  circumscribed  |)eritonitis,  causing  adhesions  between  the 
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abdomen  and  the  other  viscera  or  between  the  viscera  and  belly  wall, 
may  contain  pus. 

Diffused  purulent  peritonitis  is  not  uncommon.  This  is  not  strictly 
an  abscess,  but  is  discussed  at  this  point  because  its  treatment  and 
symptoms  are  those  of  abscess.  It  is  strictly  a  purulent  effusion  into 
tlie  peritoneal  cavity.  Abscesses  may  exist  in  the  parenchyma  of  one 
of  the  solid  viscera,  such  as  the  liver  and  spleen.  The  Fallopian  tube 
may  become  distended  with  pus  and  give  rise  to  the  condition  called 
pyosalpinx.  Again,  suppurative  processes  may  occur  behind  the  peri- 
toneum, in  the  space  occupied  by  the  kidneys  and  other  retro-peritoneal 
organs.  Abscess  is  also  possible  between  the  layers  of  the  mesentery  ; 
while  suppuration  around  the  vermiform  appendix  and  caecum  is  quite 
common. 

Parietal  abscess  presents  symptoms  similar  to  abscess  in  other  loca- 
tions and  is  to  be  treated  in  a  similar  manner  by  evacuation  of  the 
pus.  It  derives  its  importance  from  the  fact  that  it,  and  especially 
cheesy  or  tubercular  deposits,  may  simulate  an  abdominal  tumor. 

Localized  suppurative  peritonitis,  with  the  adherent  viscera,  may  re- 
semble tumor  within  the  abdomen.  The  proper  treatment  is  coeliotomy, 
with  evacuation  of  the  purulent  collection  and  the  insertion  of  drainage 
tubes.  The  escape  of  pus  into  the  peritoneal  cavity  should  if  possible 
be  prevented  during  the  operation.  Thorough  cleansing,  by  irrigation 
or  wiping,  of  the  general  peritoneal  cavity  is  demanded  if  any  pus 
accidentally  flows  into  it.  Thorough  drainage  is  essential  in  all  cases 
of  visceral  abscesses,  whether  of  liver,  spleen,  kidney  or  ovary.  Ab- 
scess behind  the  peritoneum,  or  within  the  layers  of  the  mesentery, 
should  be  subjected  to  the  same  operative  treatment. 

Pus  in  the  Fallopian  tubes  should  be  treated  by  removal  of  the  tubes 
without  rupture  of  them  during  the  operation,  since  in  this  manner 
contact  of  pus  with  the  peritoneal  surfaces  is  obviated.  If  the  tube 
becomes  ruptured  during  its  forcible  separation  from  the  adjacent 
structures  to  which  it  has  become  adherent,  the  pelvis  and  abdomen 
should  be  well  irrigated  and  a  drainage  tube  left  in  the  wound.  The 
pus  of  these  conditions  may  be  sterile,  Ikjc^usc  the  germs  have  lost 
their  vitality. 

Abscess  in  and  around  the  vermiform  appendix  should  be  treated 
in  the  sam(»  way  as  pelvic  abscess  associated  with  tubal  suppuration. 
Removal  of  the  ap[)endix  and  thorough  drainage  of  the  pus  cavity  are 
indicated.  The  jnis  varies  in  virulence  in  accordance  with  the  activity 
of  the  mycotic  cause.  Peritonitis  does  not  always  develop  w-hen  pus 
comes  in  contact  with  the  peritoneum,  because  the  micro-organism  may 
be  of  sli<j^ht  })athogenic  power  or  the  tissues  very  resistant. 

DISEASES    AND    INJTJBIES   OF    THE    STOMACH. 

Examination  of  the  Stomach. 

Physical  cx|>loration  of  the  stomach  is  accomplished  by  insj>ec- 
tion,  palpation,  percussion  and  auscultation  of  the  epigastric  region. 
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The  contents  of  the  stomach  removed  by  a  stomach  tube  will,  at 
times,  aflTord  valuable  information  as  to  the  condition  of  the  dis- 
ease. The  stomach  is  usually  distended  in  obstruction  of  the  py- 
lorus, while  depression  of  the  epigastric  region  occurs  when  the 
ingress  of  food  is  prevented  by  obstruction  at  the  cardiac  orifice. 
The  movements  of  the  stomach  may  be  seen  at  times  when  it  is 
dilated.  Abnormal  growths  may  often  be  seen  and  felt,  while  these 
and  other  conditions  often  give  rise  to  local  pain  or  tenderness  on 
pressure. 

Tumors  of  the  wall  of  the  stomach  are  examined  with  difficulty, 
especially  if  situated  on  the  left  side  of  the  organ.  There  is  a  tendency 
for  gjistric  tumors  to  be  displaced  downward  by  gravity  ;  hence  they 
are  seen  and  felt  at  a  lower  level  than  would  be  thought  possible  if 
this  fact  were  not  remembered.  Percussion  of  the  stomach  gives  a 
tympanitic  note.  This  may,  however,  be  identical  with  the  note 
elicited  by  percussion  over  the  colon.  A  diagnosis  may  at  times  be 
made  by  causing  the  patient  to  drink  a  little  water,  when  the  stomach 
loses  its  tympanitic  note,  which,  however,  the  colon  retains.  The 
lower  border  of  the  stomach  is  situated  about  midway  between  the 
sternum  and  the  umbilicus. 

Some  information  of  the  gastric  condition  is  obtainable  by  stetho- 
scopic  examination,  by  which  various  splashing  and  gurgling  sounds 
are  heard  during  swallowing  and  digestion.  Transillumination  of  the 
stomach  by  an  electric  light  at  the  end  of  a  flexible  bougie  introduced 
through  the  oesophagus  may  affi)rd  information  as  to  irregularities  in 
the  thickness  of  the  anterior  wall.  Chemical  examinations  of  the  gas- 
tric contents  after  the  ingestion  of  a  test  meal  will  give  opportunity  to 
determine  the  absence  or  presence  of  hydrochloric  acid.  For  this 
purpose  the  stomach  tube  is  employed  to  remove  the  partially  digested 
food.  Digital  exploration  of  the  stomach  by  means  of  an  alxlominal 
incision  followed  by  gastrotomy  may  be  justifiable  in  obscure  dis- 
eases. 

Foreign  Bodies  in  the  Stomach. 

Coins,  artificial  teeth  and  other  indigestible  substances  are  liable  to 
be  swallowed  and  become  lodged  in  the  stomach  or  bowels.  It  is  not 
wise  to  give  a  purgative  in  such  cases,  but  it  is  proper  to  delay  the  pas- 
sage of  the  foreign  body  through  the  digestive  tract  by  feeding  the 
patient  on  a  diet  which  is  bulky  and  which  will  surround  the  foreign 
body  with  a  mass  of  fecal  matter.  An  exclusive  diet  of  potatoes  has 
been  recommended  with  this  object  in  view.  If  the  foreign  body  is 
too  large  to  pass  with  safety  through  the  intestine  it  is  necessary  to  re- 
move it  by  operation,  provided  there  is  certain  evidence  by  pal{)ati()n 
or  X-rays  or  by  the  history  that  the  foreign  body  is  actually  lodged  in 
the  stomach  or  intestines.  Opening  the  stomach  after  la[)arotomy  is 
called  gastrotomy,  and  is  to  be  distinguished  from  gastrostomy,  in 
which  a  permanent  orifice  is  made. 
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Wounds  of  the  Stomach. 

Rupture  of  the  stomach,  incised  or  gunshot  wounds  of  the  stomach 
and  perforating  ulcer  of  the  stomach  present  symptoms  similar  to  the 
same  lesions  of  the  intestines,  with  the  addition  of  hsematemesis  or 
vomiting  of  blood.  The  treatment  is  practically  the  same  as  that  for 
the  corresponding  lesions  of  the  intestines,  namely :  abdominal  section 
with  suturing  of  the  gastric  wall  (gastrorrhaphy).  Before  such  opera- 
tions are  undertaken  it  is  usually  wise  to  wash  out  the  stomach  with 
sterilized  water  by  means  of  a  stomach  tube.  If  a  portion  of  the 
stomach  has  been  injured  sufficiently  to  lead  probably  to  local  gan- 
grene, it  is  often  best  treated  by  pushing  the  injured  portion  toward  the 
interior  of  the  stomach  and  drawing  the  neigliboring  healthy  tissue 
over  it  by  sutures.  This  is  done  in  order  to  prevent  extravasation  of 
the  gastric  contents  into  the  peritoneal  cavity  when  the  sloughing  oc- 
curs. Lembert's  suture,  which  will  he  (described  under  Intestinal 
Wounds,  effectually  accomplishes  this  object,  and  is  the  proper  method 
of  suturing  to  be  used  in  closing  w^ounds  of  the  gastric  wall. 


Operations  upon  the  Stomach. 

Gastrostomy  is  the  formation  of  a  permanent  opening  from  the  ex- 
terior of  the  epigastrium  into  the  stomach,  by  means  of  which  food 
may  be  introduced.  It  is  performed  in  cases  of  oesophageal  stricture 
and  of  malignant  disease  of  the  cardiac  orifice  of  the  stomach. 

Gastrotomy  is  an  incision  into  the  stomach ;  and  is  performed  for 
the  removal  of  foreign  bodies,  for  the  purpose  of  dilating  a  strictured 

Fig.  355. 


pyloroplasty  :  iuci»iuQ.     (Kichardsox.) 

condition  of  the  pyloric  or  cardiac  orifices,  for  examining  the  interior 
of  the  organ  and  for  the  removal  of  tumor  involving  the  walls  of  the 
organ. 

Gastrorrhaphy  is  suturing  of  the  stomach  wall,  and  is  demanded  in 
wounds  or  rupture  of  the  stomach  and  in  th^  treatment  of  perforating 
ulcers  of  the  stomach. 
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Pylorectomy  is  a  terra  used  to  express  excision  of  the  pyloric  end 
of  the  stomacli  for  malignant  disease,  just  as  gastrectomy  is  applied  to 
operations  for  the  removal  of  any  portion  of  the  stomach. 

Pyloroplasty  is  an  operation  employed  to  enlarge  the  caliber  of  a 
constricted  pyloric  orifice.  Tt  consists  in  making  a  longitudinal  in- 
cision through  the  anterior  wall  of  the  pyloric  end  of  the  stomach  and 
suturing  the  wound  so  that  the  line  of  union  will  be  vertical.  This 
enlarges  the  lumen  of  the  tube.  It  is  employed  in  cicatricial  stricture 
of  the  pylorus,  and  in  malignant  disease  where  pylorectomy  is  consid- 
ered inadvisable. 

Gastro-enterostomy  is  the  operation  in  which  an  opening  or  fistule 
is  made  between  the  stomach  and  a  neighboring  portion  of  the  intes- 
tine. It  is  employed  when  the  contents  of  the  stomach  cannot  be 
passed  into  the  duodenum  because  of  the  obstruction  of  the  pyloric 
orifice  or  of  the  duodenum. 


Fig.  356. 


Pyloroplasty,  showing  gain  in  caliber  by  method  of  Muturing.     (Richardson.) 

When  operations  are  to  be  performed  on  the  stomach  it  should,  if 
possible,  be  emptied  and  washed  out  with  the  stomach  tube.  Boric 
acid  solution  or  warm  sterile  salt  solution  may  be  used. 

Gastrostomy. 

(Gastrostomy,  as  is  seen  from  its  derivation,  signifies  a  mouth  in  the 
stomach.  It  is  performed  by  attaching  the  stomach  to  the  anterior 
belly  wall  and  making  a  permanent  opening  by  which  food  can  be 
introduced  into  the  stomach.  The  operation  is  performed  in  order  to 
prolong  life  in  malignant  disease  of  the  oesophagus,  and  to  effect  what 
may  practically  be  a  cure  in  cicatricial  stricture  of  the  oesophagus  due 
to  injury.  The  object  of  the  ojwration,  of  course,  is  to  prevent  star- 
vation, which  is  the  only  cau^^e  of  death  in  cicatricial  stricture. 

The  incision  should  be  made  parallel  to  the  costal  border  of  the 

lower  ribs  on  the  left  side,  and  should  be  about  an  inch  from  that 

border  and  from  an  inch  and  a  lialf  to  two  inches  long.     The  fistula, 

which  is  to  be  made  to  serve  as  an  artificial  mouth,  should  be  in  the 
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angle  between  the  lower  edge  of  the  liver 
about  one  inch  from  the  ribs  and  one  inch 


opening   in  this  diverticulum  which  irt  at 
cavity  of  the  stomach. 

In  the  former  method  the  stom- 
ach i«  drawn  through  the  wound, 
a  rubber  catheter  or  tube  inserte<l 
through  the  oiiening  made  in  tlie 
stomach,  and  the  wall  of  the 
stomach  stitched  over  the  tube 
so  as  to  make  an  oblitjiic  canal. 
The  stomach  is  tlicn  sutured  to 
the  abdominal  wall  and  the  ex- 
ternal wound  closed. 

In  the  other  method  a  small 
portion  of  the  stomach  is  drawn 
out  of  the  wonud  and  the  ba,se 
of  this  small  finger-like  process 
stitched  to  the  parietal  perito- 
neum. The  rectus  muscle  is  then 
split  and  the  skin  undermined 
with  the  knife  or  by  blunt  dis- 
section. Tile  diverticle  of  the 
stomach  is  then  pulled  through 
the  oi>cning  in  the  rectus  muscle 


and  the  costal  cartilages, 
from  the  lower  border  of 
the  liver. 

It  is  not  necessary  in 
the  modem  methods  of 
gastrostomy  to  divide  the 
operation  into  two  stages ; 
first  sewing  the  stomach 
to  the  abdominal  wall  and 
o|)cning  it  only  after  ad- 
hesion to  the  peritoneum 
has  occurred.  The  danger 
of  leakage  into  the  perito- 
neal cavity  at  the  time  of 
operation  and  of  escape 
of  food  after  operation 
i*)  avoided  by  the  method 
of  Witzel  by  which  au 
oblique  fistulous  track  is 
made  in  the  gastric  wall ; 
and  by  that  of  Frank,  who 
draws  a  portion  of  the 
stomach  upwards  under  a 
bridge  of  muscle  and  skin 
and  makes  the  external 
a   higher   level  tlian    the 
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and  under  the  bridge  of  the  skin,  to  make  its  exit  near  the  costal  border, 
where  the  akin  is  incised.  Here  the  process  of  stomach  is  stitched  and 
then  opened  to  make  the  orifice  for  introduction  of  food. 

At  first  small  quantities  of  peptonized  liquid  food  are  administered. 
Later  solid  food  may  be  masticated  by  the  patient  and  then  intro- 
duced through  the  fistulc. 

Fig.  359-  Fio.  3fiO. 


^,  IhusulurvdabdoiiilDti 


Qastrotomy. 

This  word  was  formerly  used  to  denote  what  is  now  more  properly 
called  abdominal  section,  laparotomy  or  ca;ltotoniy. 

It  properly  signifies  incision  into  the  stomach  which  is  subsetjucntly 
to  be  closed,  and  differs,  therefore,  from  ga.-itrostomy,  in  whicli  the 
opening  made  into  the  stomach  is  permanently  maintained.  Gastrot- 
omy  is  performed  for  the  removal  of  foreign  bodies  that  are  of  such 
shape  that  they  cannot  pass  through  the  intestinal  tract;  for  the  pur- 
pose of  dilating  the  cardiac  orifices  which  have  become  contracted  by 
reason  of  malignant  growtlis  or  cicatrices  of  wounds  or  ulcers ;  and 
also  for  the  removal  or  curetting  of  malignant  tumors  involving  the 
inner  surface  of  the  stomach. 

The  external  incision  should  be  about  two  or  three  inches  long,  and 
is  made  parallel  to  the  costal  cartilages  on  the  ied  side  or  over  the 
situation  of  the  foreign  body  in  the  stomach,  if  there  be  any  external 
prominence  or  skiagrapbic  evidence  of  its  location.  The  fingers  of  the 
surgeon  are  then  carefully  introducetl  into  the  abdomen  to  feel  for  the 
stomach.  The  area  of  operation  is  surrounded  with  aseptic  sponges, 
and  two  sutures  may  be  introduced  into  tlie  stomach  wall  so  as  to 
draw  it  up.  These  sutures  i-hould  be  parallel  to  the  proposed  gastric 
incision,  which  should  be  in  the  same  direction  as  the  external  wound. 
A  round  needle  passed  so  as  not  to  perforate  the  mucous  coat,  should 
be  used  here  as  in  the  operation  for  gastrostomy.     An  incision  is  then 
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made  into  the  cavity  of  the  stomach ;  and  the  foreign  body  is  re- 
moved by  the  fingers  or  forceps,  dilatation  of  the  pylorus  or  cardiac 
orifice  effected,  or  any  other  contemplated  operation  performed.  The 
gastric  wound  is  then  closed  with  twisted  silk  sutures  after  the 
manner  of  Lembert.  A  sponge  attached  to  a  ligature  may  be 
pushed  inside  the  stomach,  so  as  to  draw  up  the  edges  of  the  gastric 
wound.  None  of  the  sutures  should  be  tied  until  all  have  been  prop- 
erly placed,  when  the  sponge  is  withdrawn  and  the  sutures  tied  se- 
curely. A  second  row  of  sutures  may  be  placed  between  the  Lembert 
sutures.  These  should  be  introduced  through  the  peritoneum  only, 
and  taken  as  ordinary  interrupted  sutures. 

The  patient  must  be  supported  for  three  or  four  days  by  nutrient 
enemas. 

Suturing  gastric  wounds,  whether  accidental  or  operative,  is  called 
gastrorrhaphy. 

Tumors  of  the  Stomach. 

The  tumors  found  involving  the  stomach  walls  are  usually,  though 
not  necessarily,  malignant.  Malignant  conditions  of  the  stomach  oc- 
cur usually  at  tlie  pyloric  or  cardiac  orifices,  but  other  jK)rtions  of  the 
stomach  may  be  the  seat  of  such  conditions.  The  diagnosis  of  gas- 
tric tumors  belongs  to  medicine  rather  than  to  surgerj'.  The  existence 
of  a  tumor  may  be  discovered  by  palpation  of  the  abdomen ;  but  its 
relation  to  the  stomach  must  be  determined  by  the  digestive  and  other 
symptoms  accompanying  it. 

Malignant  disease  involving  the  pylorus  and  diseases  of  a  similar 
nature  occurring  primarily  in  organs  adjacent  to  the  pyloric  portion  of 
the  stomach  give  rise  in  many  instances  to  stricture  of  the  pylorus. 
When  the  growth  does  not  actually  involve  the  pylorus  it  may  lessen 
its  (uiliber  by  external  compression.  Xon-malignant  stricture  of  this 
orifice  may  also  occur.  Tt  is  stated  that  there  is  more  anorexia  in 
malignant  than  in  non-malignant  stricture  of  the  pylorus.  Disappear- 
ance of  hydrochloric  acid  from  the  gastric  juice  is  believed  by  some 
writers  to  occur  in  gastric  carcinoma.  Examination  of  blood  may  aid 
in  diagnosis. 

Excision  of  the  pylorus,  or  pylorectomy,  is  at  times  undertaken  for 
the  removal  of  the  pylorus  for  malignant  disease.  The  term  partial 
gastrectomy  may  be  employed  to  denote  this,  or,  indeed,  any  operation 
which  rcMuoves  a  portion  of  the  stomach.  Total  gastrectomy  has  been 
successfully  performed  in  a  few  instances  of  malignant  disease  of  the 
greater  ])art  of  the  stomach.  The  lower  end  of  the  oesophagus  is  then 
united  with  the  duodenum. 

Before  excision  of  the  pylorus  is  attempted  the  stomach  should  be 
wasluMl  out.  The  incision  should  corres]K)nd  with  the  long  axis  of 
the  stomach  and  should  be  about  two  inches  long.  The  pyloric  end 
is  then  to  be  sej)arated  from  the  surrounding  structures  by  means  of 
the  finger.  It  is  possible  that  some  adhesions  may  require  to  be  cut 
by  the  scissors,  after  ligatures  have  been  applied  to  prevent  hemor- 
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rhage.  The  diseased  portions  of  the  stomach  and  of  the  neighboring 
duodenum  are  then  removed  with  the  scissors,  and  tlie  remaining  por- 
tion of  the  stomach  sutured  to  the  duodenum  in  much  the  same  man- 


Fk;.  361. 


Fid.  362. 


Pylorectomy  for  carcinoma  of  the  pylorus. 

(TiLLMANNS.) 


Suture  of  the  duodenum  into  the  greater 
curvature  of  the  stomach  after  section  of 
the  pylorus.     (Tillma>'XS.) 


ner  as  is  done  after  excision  or  resection  of  the  intestines.  On  ac- 
count of  the  stomach  at  the  point  of  excision  having  greater  caliber 
than  the  duodenum,  it  becomes  necessary  to  diminish  the  lumen  of  the 
former  in  order  that  it  may  join  the  duodenum  without  causing  leak- 
age. This  may  be  done  by  cutting  out  a  V-shaped  portion  of  the 
muscular  and  j)eritoneal  coats  of  the  stomach,  thus  narrowing  the  orifice. 
In  pyloric  disease  it  will  sometimes  be  better  for  the  surgeon  to 
make  a  permanent  opening  between  the  stomach  above  the  ])ylorus 
and  the  intestine  below  the  duodenum  by  gastro-enterostomy.  This 
may  be  done  by  suturing  or  by  Murphy's  buttons  or  similar  mechan- 
ical devices. 

Stricture  of  Gastric  Orifices. 

A  strictured  condition  of  the  pyloric  or  cardiac  orifices  may  be  due 
to  malignant  disease,  to  cicatricial  contraction  after  ulceration  in  these 
regions  and  perhaps  to  simple  fibrous  hypertrophy,  similar  to  that 
causing  fibrous  stricture  of  the  rectum.  In  these  cases  the  symptoms 
may  be  ameliorated  or  cured  by  opening  the  stomach,  as  in  gastrot- 
omy,  and  stretching  the  contracted  opening  by  means  of  the  fingers  or 
some  form  of  dilating  instrument. 

The  incision  should  be  in  the  median  line  of  the  abdomen.  In  py- 
loric stricture  the  stomach  should  be  opened  about  an  inch  from  the 
pylorus  and  about  midway  between  the  greater  and  lesser  curvatures. 
After  one  finger  has  been  inserted  through  the  contracted  pylorus  a 
second  finger  may  be  introduced  and  sufficient  stretching  ap])lied  to 
bring  the  fingers  an  inch  and  a  half  to  two  inches  apart.  The  dis- 
tance, of  course,  depends  u])on  the  character  of  the  contraction  and 
the  peculiarities  of  the  individual  case.  Pyloroi)lasty  is  often  a  better 
operation  for  this  condition. 

In  operating  upon  a  contracted  cardiac  opening  the  gastric  incision 
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should  be  near  the  cardiac  end  of  the  organ.  If  there  is  difficulty  in 
reaching  the  cardiac  orifice  with  the  fingers,  a  pair  of  dilating  forceps, 
similar  to  those  used  for  dilating  the  rectum,  may  be  employed. 

In  malignant  strictures  dilatation  may  add  greatly  to  the  patient^s 
comfort  and  is  far  less  dangerous  than  gastrectomy. 

DISEASES    AND    INJTJBIES  OF    THE    INTESTINES. 

Foreign  Bodies. 

Foreign  bodies  in  the  intestines  may  require  the  operation  of  enter- 
otomy,  or  incision  into  the  bowel,  for  their  removal.  The  abdominal 
opening  should  be  made  in  the  median  line,  and  the  bowel  opened  op- 
posite its  mesenteric  attachments.  After  the  removal  of  the  foreign 
bcxly  the  intestinal  wound  is  closed  by  Lembert  sutures.  The  intesti- 
nal incision  is  less  likely  to  cause  subsequent  stricture  if  made  trans- 
vei'sely  to  the  long  axis  of  the  gut ;  but  this  precaution  is  not  of  much 
moment. 

Rupture,  Wounds  and  Perforating  Ulcers  of  the  Intestines. 

Pathology. — Rupture  of  the  intestines  occurs  from  blows  and  is 
particularly  liable  to  take  place  when  the  gut  is  greatly  distended  with 
gas  at  the  time  of  injury.  The  symptoms  are  collapse  in  varying  de- 
gree, according  to  the  extent  of  the  injury,  burning  pain,  feeble  and 
irregular  pulse  and  vomiting.  After  the  contents  of  the  stomach  have 
been  ejected,  blood  and  bile  may  be  vomited.  Tympany  usually  but  not 
necessarily  occurs  later,  after  which  more  marked  symptoms  of  trau- 
matic i)eritonitis  su[)crvene  and  are  followed  by  death.  If  the  hem- 
orrhage, extravasation  of  feces  or  shock  is  very  great,  death  may  be 
immediate. 

Typhoid  fever  ulceration,  giving  rise  to  perforation  of  the  intestine, 
causes  a  similar  set  of  symptoms,  but  these  are  developed,  of  course, 
during  or  after  the  existence  of  typhoid  fever.  In  "  walking " 
typhoid  fever,  collapse  from  perforation  may  be  the  first  serious  symp- 
tom noticed. 

In  all  wounds  of  the  abdominal  wall,  which  have  penetrated  into  the 
abdominal  cavity,  there  is  danger  of  death  occurring  from  septic  peri- 
tonitis, due  to  inft^ction  from  the  instrument  at  the  time  of  the  injury 
or  to  extravasation  of  feces. 

Treatment. — Rupture  and  perforating  ulcer  of  the  intestines  are 
uniformlv  fatal.  There  is  but  one  rational  treatment : — immediate 
lapaiT)tomy  followed  by  suturing  at  the  point  where  the  solution  of 
continuity  has  (xjcurred.  The  chances  of  saving  life  are  far  greater  in 
traumatic  rupture  than  when  jwrforation  has  occurred  in  typhoid 
fever.  Small  perforations  or  tears  in  soft  and  almost  gangrenous  gut, 
made  during  abdominal  operations,  may  not  be  amenable  to  suture  be- 
cause of  the  friable  condition  of  the  intestinal  coats.  Here  life  may 
at  times  be  saved  by  simply  making  the  intestinal  tube  straight,  and 
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preventing,  by  mild  laxatives,  the  accumulation  of  feces  in  the  dis- 
eased gut.  Thus  strain  is  removed  from  the  region  of  the  perforation 
and  fecal  extravasation  may  not  occur.  A  drainage  tube  should  be 
placed  in  the  external  wound.  This  sort  of  surgery  may  be  safer 
than  resection,  which  is  a  prolonged  operation.  It  is  only  admissible 
perhaps  in  small  perforations. 

Gunshot  wounds  and  stab  wounds  made  with  a  long  knife  almost 
always  wound  the  hollow  or  solid  viscera.  It  is  probably  best,  there- 
fore, to  always  open  the  abdomen,  for  the  purpose  of  rendering  aseptic 
any  wound  which  is  not  accompanied  with  visceral  injury  and  to  re- 
pair the  damage  to  the  intestines  or  other  organs  in  cases  where  such 
dangerous  traumatisms  have  been  produced.  Hydrogen  introduced, 
by  means  of  a  rubber  bag  and  tube,  into  the  rectum  may  be  used  as  a 
diagnostic  test  of  perforation.  It  escapes  from  the  intestinal  wound, 
enters  the  peritoneal  cavity  and  then  leaks  out  of  the  wound  in  the 
abdominal  wall.  Here  its  presence  is  made  evident  by  igniting  it  with 
a  candle.  The  test  is  not  entirelv  reliable  :  as  it  does  not  always  es- 
cape  from  the  perforation. 

Intestinal  wounds  are  dangerous  because  of  the  fecal  extravasation 
which  occurs  always,  unless  the  wound  is  quite  small,  and  because  the 
warmth  of  the  abdominal  cavity  encourages  bleeding  from  injured 
vessels.  In  all  cases  of  presumable  intestinal  wound,  abdominal  sec- 
tion with  examination  of  the  entire  length  of  the  intestine  is  the  wisest 
procedure.  If  done  in  a  perfectly  aseptic  manner,  according  to  the 
principles  laid  down  in  the  paragraph  on  abdominal  surgery,  it  is  ac- 
companied with  no  very  great  risk. 

The  cardinal  rules  are  to  make  the  abdominal  cavity  aseptic,  stop 
hemorrhage  and  close  the  perforated  intestine  with  sutures.  All  of 
these  procedures  demand  as  a  rule  immediate  laparotomy,  which  in  no 
instance  should  be  delayed  beyond  a  very  few  hours.  Promptness 
here  is  more  important  than  in  almost  any  other  field  of  surgery. 

Enterorrhaphy,  or  suturing  of  the  intestine,  is  the  proper  treatment 
for  wounds,  whether  caused  by  gunshot  or  other  injury.  Lembert's 
method  of  placing  the  sutures  is  uncomplicated  and  most  effective,  and 
is  the  one  now  usually  employed.  The  peritoneal  and  muscular  coats 
at  the  two  sides  of  the  wound  are  punctured  and  drawn  together  by 
the  suture,  while  the  edges  of  the  wound  are  turned  into  the  interior 
of  the  intestine.  By  this  means  rapid  occlusion  of  the  wound  is  ob- 
tained because  the  peritoneal  surfaces  rapidly  adhere  by  plastic  exuda- 
tion. Round  needles  are  better  for  this  purpose  than  bayonet  pointed 
needles,  because  there  is  less  bleeding  from  the  punctures.  The  mu- 
cous membrane  should  not  be  included  in  the  stitch.  Either  catgut 
or  fine  twisted  silk  may  be  used.  All  feces,  blood  and  serum  should 
be  washed  out  of  the  abdominal  cavity  according  to  the  rules  adopted 
for  abdominal  operations. 

If  the  bowel  is  divided  across  its  caliber,  the  ends  must  be  united  by 
circular  suturing  or  fastened  to  the  belly  wound  so  as  to  form  an  arti- 
ficial anus.    If  the  bowel  or  mesentery  is  so  riddled  with  wounds  as  to 
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render  its  preservation  improper,  resection  of  intestine  (enterectomy) 
may  become  necessary.  The  cut  ends  may  be  united  by  immo' 
diatc  einiular  suture  of  tlie  intestine  or,  if  the  patient's  grave  con- 
dition contra-indicates  this  long  ojieration,  the  two  ends  of  the  divided 
iutestine  may  Ik;  attaclied  at  the  point  of  incision,  so  as  to  form  an  ar- 
tifioial  anus.  This  may  be  closwl  some  months  afterward,  when  the 
patient  has  recovered  from  the  dangers  incident  upon  the  original  in- 
jury. Such  a  procethire,  although  not  an  ideal  operation,  will  often  be 
the  means  of  saving  the  patient's  life,  since  there  is  less  danger  of  fecal 
extravasation  oeeuriing  into  the  peritoneal  aivity,  and  the  patient's 
strength  is  not  exhausted  by  the  prolonged  manipulation  rendered 
neee&sary  by  circnlnr  entcrorrhaphy,  as  would  be  the  case  if  the  re- 
sected ends  were  at  once  sutured.  Circular  enterorrliaphy  may  be 
jierformed  very  qnickly  by  the  use  of  niochanical  a])pliances  such  as 
Murphy's  buttons,  Mayo's  bobbins  and  eoliapsiblc  rubber  tubes  or 
bags.  These  adjuncts  are  however  unnecessiiry,  though  sometimes 
useful.     Portions  of  the  intestines  which  liave  been  subject  to  contu- 
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sion  or  laceration  occitsionully  slough  and  from  the  perforation  so 
produced  extravasjition  of  feces  occurs  secondarily.  Death  may  occur 
from  such  pathological  perforation  after  other  portions  of  the  intestines 
which  have  Im-oii  subjected  to  suturing  for  wounds  have  satisfactorily 
lieakHl.  Areas  of  gut  which  are  very  likely  to  slough  had  better, 
therefore,  Iw  turned  into  the  lumen  of  the  gut  by  Lembcrt  sutures, 
l«issed  beyond  the  ^^lugh  niaiirins  in  a  maimer  identical  with  that 
which  would  be  necessary  if  the  contained  ai-ea  of  tissue  were  actually 
n  i)erfiir.itiug  wound.  Fecal  extravasation  occurring  in  an  abdomen 
which  is  letl  openwi  so  as  to  i)erniit  free  drainage  and  washing  is  not 
at  all  nccessarilv  fatal. 
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Inteatmal  Obatmction. 

Definition. — By  iutestinal  obstruction  Ls  meant  such  a.  condition  of 
the  intestinal  cnlibor  as  prevents  the  passage  of  fecal  matter  through 
it.  The  term  is  not  ajjpHod,  however,  when  the  obstruction  is  due  to 
atrangulatioQ  of  a  hernia,  although  the  conditions  are  practically  the 
same.  Obstruction  of  the  intestine  is  acute  or  chronic;  the  acute 
form  may  assume  chronic  characteristics  and  the  chronic  form  may 
become  acute. 

CaoBes. — The  bowels  may  be  obstnictcd  by  being  filled  with  gall 
stones,  intestinal  calculi,  or  indigestible  materials  which  have  been 
swallowed  ;  by  the  process  of  invaginatiou  or  iutusausception,  where 
one  portion  of  the  intestine  is  pushed  into  the  other,  as  the  finger  of  a 
glove  may  he  thrust  backward  into  itself;  by  stricture  of  the  intes- 
tinal coats ;  by  adhesions  between  the  intestinal  coils ;  by  puckering  of 
the  mesentery ;  by  intlammation  or  malignant  ^disease  involving  the 
bowel  walls  ;  by  twisting  and  bending  of  the  intestinal  tube  (voKti- 
lu.s) ;  by  bands  of  inflararaatorv  tissue  or  jiersistent  embryonic  struc- 
tures, such  as  Meckel's  diverticle,  strangulating  the  intestine  ;  by  pres- 
sure from  tumors  or  abscesses;  and  by  the  intestines  being  pushed 
through  congenital  or  abnormal  holes,  in  the  mesentery  or  omentum  or 
elsewhere,  or  through  orifices  made  by  inflammatory  deposits. 

Symptoms. — The  symptoms  of  obstriictiou  vary  as  it  is  acute  or 
chronic  tn  character.  In  acute  obstruction  the  pain  is  commonly 
marked  aud  is  often  localized  in  a  particular  region  of  the  alnlomen, 
but  this  locality  does  not  necessarily  correspond  with  the  scat  of  the 
obstruction.  Pain  from  strangulation  of  the 
intestine  by  a  band  or  other  similar  stricture 
IB  usually  sudden,  intense,  localii'^d  and 
continuous,  though  it  may  be  somewhat  re- 
lieved by  external  pressure.  In  stricture  of  i 
the  intestines  pain  is  said  to  be  more  inter- 
mittent in  character  ;  while  in  volvulus  it  is 
more  diffused  than  localized.  Collapse  and 
actual  syncope  is  marked  in  many  ca,sea  of 
intestinal  obstruction,  while  vomiting,  first 
of  the  contents  of  the  stomach  and  subse- 
quently of  bile,  is  usually  present.     Consti-  „ - 

pation,  tenderness,  swelling,  and  distention  jfiiiattd'^i^nii'n 
of  the  abdomen  are  marked  symptoms.  The  """  "'  "'°  *"  "*  "^  l.I■5"»^^  ) 
rolling  of  the  distended  intestines  over  each  other  from  inttrfercnct 
with  normal  peristaltic  action  causes  at  times  marked  gurgling  If 
the  abdomeu  is  thin,  the  hands  placed  upon  its  surface  may  feel  the 
motion  of  the  intestines  and  at  times  even  locate  the  seat  of  the  ob- 
struction. Exhaustion,  i)eritouitis  and  giuigrenc  are  the  usual  causi'S 
of  death.  In  acute  intestinal  obstruction  death  occurs  in  from  (me  to 
seven  days.  In  intussnsce|)tion  the  portion  of  the  gut  which  is  pushed 
into  the  adjoining  part  of  the  intestine  may  slough  off,  liecausi'  of  the 
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constriction  made  upon  it  by  the  sheath  which  grasps  it,  and  be  dis- 
charged from  the  anus.  The  continuity  of  the  caliber  of  the  intestine 
may  be  reestablished  in  this  way,  because,  during  the  stage  preceding 
sloughing,  the  walls  while  in  contact  have  become  united  by  inflam- 
matory adhesions. 

In  chronic  obstruction  of  the  bowels  pain  and  vomiting  are  often 
not  very  marked,  but  obstinate  constipation  is  a  prominent  sign. 
Tympanites  docs  not  occur  early  in  such  cases,  but  when  it  occurs  it 
is  marked.  Spontaneous  recovery  sometimes  takes  place,  while  death, 
which  is  a  common  result,  does  not  occur  until  after  six  or  eight 
weeks. 

Diagnosis. — In  making  a  diagnosis  of  intestinal  obstruction  the 
]K)ssibility  of  impaction  of  feces  in  the  rectum  or  of  strangulated 
hernia  must  be  excluded.  The  surgeon  should  remember  also  that 
constipation  of  an  obstinate  kind  may  occur  in  enteritis  and  peritonitis 
and  also  in  inflammation  of  an  undescended  testicle.  I^ad  colic  may 
mislead  the  careless  examiner.  It  is  important  to  determine  the  cause 
of  the  obstruction  and  to  learn  whether  the  case  is  of  an  acute  or 
chronic  character. 

A  short  consideration  of  the  special  symptoms  of  the  various  forms 
of  intestinal  obstruction  will  here  be  proper. 

Intussusception,  or  prolapse  of  one  portion  of  the  bowel  into  the 
lumen  of  an  adjoining  portion,  occurs  most  commonly  in  children  and 
is  the  most  frequent  form  of  intestinal  obstruction.  The  invaginated 
portion,  or  intussusceptum,  is  usually  the  higher  portion  of  intestine, 
while  the  intussuscipicns,  or  sheath,  into  which  it  passes,  is  the  lower. 
Occasionally,  however,  invagination  takes  place  upward. 

Polypus  of  the  intestine,  worms  or  undigested  food  may  be  a  cause 
of  intussusception.  It  is  believed  by  some  writers  that  many  cases  of 
colic  in  children  are  instances  of  intussusception,  which  correct  them- 
selves before  inflammatory  adhesion  of  the  invaginated  coats  takes  place. 

The  sheath,  or  intussuscipiens,  having  grasped  the  invaginated  por- 
tion, forces  it  along  by  peristaltic  action,  gradually  sucking  in  or 
swallowing  more  of  the  intestine,  just  as  a  mass  of  feces  is  pushed 
along  the  canal.  Epithelioma  is  at  times  found  involving  the  invag- 
inated gut.  It  is  a  question  in  these  eases  whether  the  disease  has 
occurred  after  the  process  of  invagination  or  whetlier  the  malignant 
mass  was  the  origin  of  the  process  of  invagination. 

The  most  prominent  symptom  of  intussusception  is  a  constant  de- 
sire to  go  lo  stool.  With  this  is  associated  a  discharge  of  mucus  and 
blood  from  the  rectum.  Fecal  vomiting  is  not  so  often  present  as  in 
some  other  forms  of  obstruction.  A  sausage  shaped  mass  may  at 
times  Ix?  felt  or  seen  through  the  abdominal  wall.  This  is  more  fre- 
(juently  found  on  the  left  side  of  the  belly.  In  children  it  is  not  un- 
common to  feel  the  invaginated  portion  by  the  finger  intrcKluced  into 
the  rectum.  The  accumulation  of  feces,  which  takes  place  above  the 
seat  of  obstruction,  is  occasionally  pcn^eived  by  palpation.  It  is  apt 
to  be  u[)on  the  right  side  of  the  abdomen  and  can  be  indented  or  pit- 
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ted  by  the  fingerfi  pressed  ujmu  tlie  i-xtcrior.  This  8ymi)tom  is  almost 
pathognomonic.  IiivaginiitioD  may  occur  witliiiut  obstruction  to  the 
passage  of  the  feces.  Usually  tlie  swelling  of  the  nuicoiis  ami  other 
coats  («uses  obliteration  of  the  lumen,  and  obstinate  constipation  or 
complete  obstruction  supervenes.  ^Vhou  these  .'symptoms  do  not  occur, 
a  certain  amount  of  patency  to  the  canal  is  retained. 

Internal  straugnlutioQ  by  inflammatory  bands,  by  oriflces  in  the 
mesentery  or  omeutum  or  by  rings  caused  by  fcetal  structures  which 
have  remained  within  the  abdomen  is  often  called  internal  hernia. 
Its  most  marked  symptom  is  intense  prostration  or  ayncojw.  It  does 
not  often  occur  in  infants  or  in  the  aged.  It  presents,  of  course,  the 
symptoms  which  have  been  dcstTil)cd  as  indicative  of  obstruction. 
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Twist  of  the  bowel,  or  volvulus,  occurs  particularly  in  okl  |>eople 
and  usually  at  the  sigmoid  or  ilco-iwcal  rt^ion.  Actual  knotting  of 
the  bowel  has  been  discovered.  The  pnistration,  however,  is  not  so 
extreme  as  in  internal  strangulation.  The  abdomen  is  often  unevenly 
distended^,  one  side  Iteing  rather  flattened  while  the  other  is  remark- 
ably tympanitic.  It  is  the  right  side  which  most  frequently  shows 
flattening,  because  the  sigmoid  jmrtion  of  the  colon  is  the  most  fre- 
quent seat  of  trouble.  The  accumulation  of  ga.i  in  the  intestines  is 
rapid  and  great. 

Obstruction  from  stricture  or  tumor  is  usually  chronic,  ami  affects 
the  large  bowel  more  fre<iuently  than  the  small.  A  history  of  gradual 
constipation  can  at  times  be  obtained  and  may  aid  in  the  differential 
diagnosis.  Acute  symptoms,  however,  may  suddenly  become  engrsitleil 
upon  such  a  condition  of  chronic  obstruction  and  thus  add  to  the 
difficulty  of  accurate  diagnosis. 

Obstruction  in  the  small  intestine  i.t  more  apt  to  be  rapid  in  course 
and  accompanied  with  greater  pain  than  is  the  siune  condition  in  the 
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large  iutestine.  Early  vomiting  is  more  conspicuous  in  obstruction  of 
the  small  than  of  the  large  intestine.  In  other  words,  acute  symp- 
toms, except  in  the  case  of  volvulus,  are  apt  to  be  associated  with  ob- 
structi<»n  of  the  small  intestine,  while  chronic  symptoms  are  usually 
due  to  obstruction  of  the  colon.  Less  urine  is  secreted,  it  is  said,  as 
the  stricture  is  tighter.  Some  writers,  however,  l^elieve  that  the  dim- 
inution of  urine  is  connected  with  the  position  in  the  intestinal  tube 
at  which  the  obstruction  occurs.  The  nearer  the  stomach  the  obstruc- 
tion takes  i)lace,  the  less,  it  is  stated,  is  the  secretion  of  urine. 

Treatment. — The  treatment  of  obstruction  should  be  prompt,  but 
should  never  consist  in  the  administration  of  purgatives.  If  the  diag- 
nosis has  been  made  before  inflammation  of  the  peritoneum  and  dis- 
tention of  the  abdomen  have  taken  place  and  before  the  patient  has 
been  exhausted  by  the  disease  or  his  condition  made  more  hazardous  by 
the  administration  of  purgatives,  the  possibility  of  relief  is  much  in- 
creased. All  cases  are  exceedingly  dangerous,  but  the  danger  is  often 
increased  by  injudicious  attempts  at  purgation.  The  existence  of 
hernia  at  any  of  the  usual  situations  or  the  presence  of  impacted 
feces  in  the  rectum  must  first  of  all  be  excluded.  When  this  has 
been  done  and  enteritis  and  peritonitis  as  a  cause  of  the  symptoms  can 
be  set  aside,  abdominal  section  should  be  performed  as  an  exploratory 
measure  within  a  few  hours  after  the  occurrence  of  obstruction ;  pro- 
vided that  attempts  to  relieve  the  obstruction  by  large  enemas  have 
failed. 

Enemas  of  warm  water  or  oil  should  first  be  given  by  means  of  a 
long  tube,  introduced  preferably  when  the  patient  is  in  the  knee-elbow 
lx>sition.  This  position  will  allow  gravity  to  act  and  will  aid  in  the 
introduction  of  very  large  quantities  of  liquid  into  the  bowel.  The 
hydrostatic  pressure  may  be  increased  by  raising  the  fountain  syringe, 
or  other  reservoir,  several  feet  alx)ve  the  patient.  This  can  be  done 
by  the  surgeon  mounting  a  chair  or  stej)  ladder.  Such  large  enemas 
are  of  value  in  softening  fecal  accumulation  and  are  capable  of  alter- 
ing the  abnormal  positions  or  twists  in  the  bowel  which  are  causing 
the  symptoms.  Inflation  of  the  intestine  with  air  forced  in  by  means 
of  a  long  tube,  connected  with  a  stomach  pump  and  introduced  into 
the  rectum,  has  its  advantages. 

If  these  means  fail,  a  median  incision  into  the  abdominal  cavity 
should  be  made  and  two  fingers  introduced  to  explore  the  peritoneal 
cavitv  and  determine  the  cause  of  the  obstruction.  A  short  distance 
below  the  umbilicus  is  usually  the  most  advantageous  point  for  the 
section,  unless  palpation  gives  evidence  of  a  higher  point  in  the  median 
line  being  preferable.  The  surgeon  should  immediately  feel  for  the 
internal  inguinal  and  femoral  rings  to  see  that  no  hernial  protrusion, 
too  small  to  be  pen^eived  externally,  exists.  Then  he  should  examine 
the  sigmoid  or  cjecal  regions,  as  obstruction  is  quite  common  in  these 
regions.  Usually  the  distended  intestine  will  be  discovered  forcing 
its  way  through  the  incision.  The  most  dilated  portion  should  be 
seized  and  the  bowel  followed  along  in  the  direction  of  the  greatest 
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distention  and  the  greatest  congestion.  This  will  usually  lead  to  the 
point  of  obstruction.  Greig  Smitli  states  that  this  method  is  more 
satisfactory  and  more  practicable  than  attempts  to  find  the  most  con- 
stricted portion  and  to  follow  it  to  the  seat  of  obstruction. 

If  a  foreign  body  is  found,  the  gut  should  be  opened  and  the  body 
removed.  If  it  is  a  gall  stone  it  will,  perhaps,  be  possible  to  split  it 
up  into  fragments  by  introducing  a  needle  through  the  intestinal  wall. 
A  volvulus  or  internal  strangulation  may  be  relieved  by  untwisting 
the  coils  of  gut  or  cutting  through  the  constricting  band.  A  stricture 
of  the  gut  may  be  treated  by  opening  the  intestine  and  dilating  the 
stricture  by  means  of  the  fingers,  as  has  been  described  in  the  treatment 
of  strictures  of  the  gastric  orifices.  If  it  is  impossible  to  deal  with 
the  stricture  in  this  way,  the  diseased  portion  may  be  excised,  or  the 
intestine  may  be  opened  above  the  obstniction  and  stitched  to  the  ex- 
ternal abdominal  wound  so  as  to  form  an  artificial  anus.  It  may  be 
preferable  in  some  cases  to  form  a  communication  between  the  intestine 
above  the  seat  of  the  disease  and  that  below  it,  bv  means  of  intestinal 
anastomosis.  In  intussusception  the  invaginated  portion  may  perhaps 
be  withdrawn  from  the  sheath  or  intussuscipiens.  If  this  is  impossi- 
ble, the  establishment  of  an  artificial  anus,  the  j>erformance  of  lateral 
anastomosis  or  resection  of  the  bowel  will  be  proj^er. 

This  line  of  treatment  is  that  which  should  be  adopted  in  cases  of 
acute  intestinal  obstruction. 

In  chronic  cases  the  adoption  of  operative  measures  is  not  so  vigor- 
ously demanded,  but  the  case  should  be  watched.  No  purgatives 
should  be  given  and  large  enemas  should  be  used.  The  patient  should 
be  kept  upon  concentrated  food  given  in  small  quantities.  In  this 
manner  the  strength  is  retained  without  the  formation  of  large  quan- 
tities of  fecal  matter.  After  this  treatment  has  been  carried  on  un- 
successfully for  about  a  w^eek,  abdominal  section,  with  the  performance 
of  such  intra-abdominal  operations  as  may  be  suitable  for  the  condition 
discovered,  is  proper. 

In  patients  that  have  been  allowed  to  suffer  until  their  strength  is 
exhausted  and  their  general  condition  exceedingly  bad,  the  administra- 
tion of  general  anaesthesia  may  be  ill  advised.  Greig  Smith  wisely 
suggests  that  in  such  case«*  an  aMominal  incision  should  be  made 
under  local  anaesthesia  by  means  of  cocaine.  A  quick  exploration  of 
the  al)domen  should  then  be  made  and  the  bowel  opened  at  any  con- 
venient point  and  stitched  to  the  abdominal  wound  in  order  to  estab- 
lish an  artificial  anus.  This  rapid  operation  will  cause  but  little  shock 
and  will  relieve  the  immediate  symptoms.  Several  weeks  after,  when 
the  patient  has  attained  a  better  general  condition,  the  artificial  anus 
should  be  dealt  with  and  more  radical  measures  adopted. 

In  all  cases  of  intestinal  obstruction  it  is  im|>ortant  that  the  great 
distention  of  the  intestines  which  exists  should  be  relieved  at  the  time 
of  the  oj)eraticm  for  the  treatment  of  the  obstruction.  This  is  best 
done  by  drawing  out  of  the  abdomen  a  coil  of  the  distended  gut,  re- 
ceiving it  ujxm  a  wanu  aseptic  towel  and  making  an  incision  into  it 
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through  which  the  gas  and  fecal  matter  may  be  forced  out  by  manipu- 
lation of  the  adjoining  coils.  The  incision,  which  should  not  be  more 
than  three  fourths  of  an  inch  in  length,  should  be  transverse  to  the 
axis  of  the  bowel  and  upon  the  side  opjwsite  to  the  mesentery.  After 
the  large  quantities  of  gas  and  all  fecal  matter  in  the  vicinity  have 
escaped,  the  intestinal  wound  is  closed  by  Lembert  sutures  and  the 
intestine  replaced. 

Tumors  of  the  Intestines  and  Omentum. 

Tumors  of  various  kinds  oceur  in  the  intestinal  walls.  Malignant 
growths  are  more  frequent  than  other  solid  tumors  in  this  site,  and  are 
more  common  in  the  large  than  in  the  small  bowel.  The  omentum 
may  also  be  the  seat  of  solid  growths,  as,  indeed,  may  be  the  mesen- 
tery. In  certain  portions  of  the  world  hydatid  tumors  are  not  very 
infrequent  in  the  abdominal  organs. 

The  symptoms  of  tumor  connected  with  the  bowel  or  the  adjacent 
tissues  are  pain,  ascites,  intestinal  obstniction  and  subacute  peritonitis. 
The  symptoms,  however,  vary  with  the  character  of  the  tumor  and  its 
location.  The  abnormal  mass  is  often  detectable  by  palpation  of  the 
abdomen,  especially  if  the  examination  is  made  previous  to  the  occur- 
rence of  abdominal  dropsy,  which  often  occurs  from  obstruction  of 
the  venous  current  due  to  pressure  on  the  portal  vein  and  its  branches. 

The  treatment  of  such  growths  consists  in  cseliotomy,  followed  by 
drainage  or  excision  in  the  case  of  cystic  tumors  and  by  such  opera- 
tions as  will  effect  the  radical  removal  of  solid  timiors  or  overcome  the 
conditions  induced  bv  them.  Resection  of  the  intestine  or  the  estab- 
lishment  of  a  new  route  for  the  intestinal  contents  by  means  of  in- 
testinal anastomosis  or  the  creation  of  an  artificial  anus  will  be  the 
pro|>er  procedure  in  selected  cases. 

Operations  on  the  Intestines. 

0]>ening  the  small  intestine  for  the  removal  of  a  foreign  body  or 
for  any  other  cause  is  called  enterotomy.  Resection  of  the  small  in- 
testine is  entcrectomy ;  while  suturing  of  a  wound  of  the  small  intes- 
tine is  entcrorrhaphy. 

Colotomy  should,  in  the  strict  sense  of  the  term,  mean  opening  the 
colon,  but  it  is  frequently  employed  to  designate  the  formation  of  a 
permanent  opening  between  this  intestine  and  the  external  air.  This 
should  really  be  called  colostomy.  Colectomy  is  the  excision  or  re- 
section of  a  portion  of  the  colon. 

Enterotomy,  entcrectomy  and  entcrorrhaphy  are  often  used  to  des- 
ignate operations  on  either  the  large  or  small  intestine. 

Artificial  Anus. 

Pathology. — An  artificial  anus  is  a  jiermanent  opening  in  the  ab- 
dominal wall,  between  the  bowel  and  the  air,  through  w-hich  the 
feces  are  extruded.     The  opening  may  lead  into  either  the  small  or 
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large  intestine.  When  only  a  small  portion  of  the  feces  escapes 
througli  such  an  orifice,  and  the  remainder  is  evacuated  at  the  normal 
anus,  the  communication  between  the  external  air  and  the  intestinal 
canal  is  more  accurately  called  a  fecal  fistule.  Such  openings  are 
made  intentionally,  in  order  to  save  life  during  the  performance  of 
some  abdominal  operation,  or  they  are  the  result  of  sloughing  of  the 
intestine  after  it  has  become  adherent  by  inflammation  to  the  parietes 
of  the  abdomen.  Sloughing  of  the  knuckle  of  the  gut  in  strangulated 
hernia  is  at  times  a  cause  of  artificial  anus. 

The  bowel  around  the  seat  of  the  opening  is  adherent  to  the  parietal 
peritoneum  at  the  margin  of  the  opening.  In  accidental  cases  the 
orifice  or  fistule  is  usually  distorted  and  depressed,  while  the  surround- 
ing skin  18  the  seat  of  eczematous  inflammation.  There  may  be  two 
parallel  intestinal  tubes,  with  their  adjoining  walls  adherent  at  the  seat 
of  the  artificial  anus,  or  there  may  be  but  a  small  opening  in  the  bowel 
which  is  attached  to  the  belly  wall  without  any  bending  of  the  intes- 
tine. In  the  former  case  the  artificial  anus  is  due  to  the  sloughing 
away  of  the  bent  portion  or  knuckle  of  intestine  which  formerly  con- 
nected the  two  tubes,  now  lying  parallel  to  each  other.  The  upper 
portion  of  the  gut,  that  is  the  portion  nearest  tlie  stomach,  is  usually 
dilated  and  from  it  the  feces  escape  ;  while  the  lower  portion  of  the 
gut  is  collapsed.  This  lower  jx)rtion  of  the  gut  may,  rarely,  be  situ- 
ated at  the  upper  portion  of  the  abdominal  opening.  By  rotation  it 
had  become  uppermost  and  then  adhered  to  the  upper  part  of  the 
belly  wall  before  the  sloughing  occurred.  The  term  up])er  is  employed 
in  a  technical  sense  to  mean  the  portion  of  the  intestine  which  is  fur- 
thest from  the  rectum. 

Usually,  there  is  a  spur  or  partition  l>etween  the  two  tubes,  which 
is  the  remains  of  the  adjoining  walls  of  the  normal  intestine  at  the 
point  of  flexion.  It  is  this  spur  which  tends  to  cauf^e  extrusion  of 
the  entire  fecal  contents  through  the  abnormal  anus.  If  this  is  ab- 
sent, the  contents  of  the  bowel  may  continue  down  the  tube  and  escape 
in  the  normal  manner,  with  very  little  leakage  occurring  through  the 
abdominal  orifice.  The  condition  is  then  a  fecal  fistule  rather  than 
an  artificial  anus. 

Operation  may  l)e  demanded  to  repair  such  an  artificial  anus  or 
fecal  fistule.  It  i.*?  important  that  it  be  undertaken  before  the  lower 
portion  of  the  gut  has  become  so  shrivelled  or  atrophied  as  to  be  quite 
diflferent  in  caliber  from  the  upper  tube.  If  the  artificial  anus  has 
occurred  high  up  in  the  ileum  or  jejunum,  the  chyle  escapes  from  the 
intestinal  tract  and  causes  the  patient  to  suffer  from  partial  or  complete 
starvation.  The  condition  then  demands  operative  interference  be- 
cause of  the  difficulty  in  nourishing  the  patient,  as  well  as  on  account 
of  the  disagreeable  nature  of  the  disease. 

The  introduction  of  hydrogen  gas  into  the  rectum  from  a  rubber 
bag  is  a  means  of  proving  the  relative  locality  of  the  opening.  If  the 
artificial  anus  is  in  the  large  intestine,  the  gas  will  escape  from  the  ab- 
normal orifice  very  soon  after  being  introduced  into  the  rectum  and 
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there  will  be  uo  gurgling  heard,  such  as  is  product  when  the  gas 
passes  the  ileo-csecal  valve.  The  time  elapsing  before  the  gas  escapes 
from  an  abnormal  opening  in  the  small  intestine  will  indicate  the  rel- 
ative situation  of  the  opening  in  the  small  gut.  The  presence  of  gas 
may  be  demonstnited  by  lighting  it  with  a  match  as  it  escapes.  The 
injection  of  milk  or  other  fluid  with  a  characteristic  color  may  aid  in 
a  similar  manner. 

Treatment. — Simple  means  of  closing  an  artificial  opening  should  be 
tried  before  the  more  complicated  and  dangerous  procedures  are  adopted. 
When  there  is  no  spur  or  when  only  a  very  small  orifice  exists,  it  is 
possible  to  cure  the  condition  by  the  application  of  the  cautery  ;  by  par- 
ing the  edges  of  the  fistule  and  suturing  them  together ;  or  by  covering 
the  opening  by  a  flap  of  skin  dissected  from  the  surrounding  surface  aft^r 
the  e<lges  of  the  opening  have  been  freshened  and  stitched  together. 

When  a  spur  directing  the  fecal  matter  through  the  opening  exists, 
it  is  necessary  to  remove  this  paitition  by  pushing  it  downward  or 
dividing  it,  so  as  to  restore  the  continuity  of  the  intestinal  caliber. 
Mere  removal  of  this  obstruction  may  cause  sjwntaneous  closure  of  the 
artificial  anus.  A  simple  methml  of  depressing  the  spur  is  to  push 
into  the  opening  a  piece  of  stiff  rubber  tubing,  which  is  bent  into  a 
horseshoe  shape.  The  two  ends  are  thnist  into  the  opening  of  the 
tube  and,  by  their  tendency  to  separate,  the  spur  is  pressed  downward. 
The  bent  tube  can  be  removed  at  any  time  by  means  of  a  string  which 
has  been  attached  to  it.  When  the  spur  is  large  and  thickened  it  be- 
comes necessary  to  divide  it.  This  is  best  done  by  an  enterotome, 
which,  in  brief,  is  a  long,  two  bladed  clamp,  by  which  the  spur  is 
grasi)ed  and  held  for  several  days,  until  the  pressure  causes  sloughing 
of  the  portion  of  the  spur  between  the  jaws.  The  best  form  of  entero- 
tome is  that  in  which  the  blades  have  ring-like  extremities.  This  in- 
strument causes  sloughing  in  a  circle  and,  therefore,  removes  a  disk 
from  the  spur,  instead  of  making  a  simple  incision  through  it. 

The  opening  upon  the  surface  of  the  abdominal  wall  is  to  be  closed 
by  a  suitable  plastic  operation,  unless  spontaneous  closure  occurs  soon 
after  restoration  of  the  lumen  of  the  bowel  bv  the  removal  of  the 
obstructive  spur. 

In  many  eases  of  artificial  anus  the  best  method  of  treatment  is  to 
make  an  anterior  abdominal  incision,  put  the  patient  in  the  Trendelen- 
burg position  and  detach  the  intestine  from  the  abdominal  wall.  The 
bowel  is  then  excised  at  the  point  of  perforation  aud  circular  enteror- 
raphy  performed.  If  the  opening  in  the  gut  is  small,  suture  without 
excision  may  be  sufficient.  The  abdominal  opening,  at  the  point 
where  the  artificial  anus  existed,  is  then  curetted  or  made  raw  by 
cutting  away  the  cicatricial  tissue,  and  closed. 

Appendicitis. 

Pathology. — Appendicitis  means  an  inflammation  of  the  vermiform 
apix'ndix.  Typhlitis  is  the  term  used  to  designate  inflammation  of 
the    caecum,    while    perityphlitis   signifies    the   same    process    in    the 
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tissues  outside  of  the  csecum.     The  great  majority  of  inflammations 
in  this  region  begin  in  the  appendix. 

Appendicitis  is  a  very  common  and  exceedingly  important  abdom- 
inal disease.  It  and  inflammations  of  the  uterine  appendages  consti- 
tute a  very  large  proportion  of  all  abdominal  infections.  It  occurs  at 
all  ages  and  in  males  more  frequently  than  in  females.  It  is  the  cause 
of  nearly  all  cases  of  peritonitis  in  men ;  and  of  most  cases  in  women, 
outside  of  those  due  to  conditions  of  the  sexual  organs.  It  is  an 
infective  disease  and  is  perhaps  associated  with  imperfect  drainage  of 
the  contents  of  the  appendicular  canal  into  the  c«cum.  The  colon 
bacillus  seems  to  be  the  common  pathogenic  cause ;  but  other  organ- 
isms are  at  times  the  apparent  mycotic  irritant.  Occasionally  foreign 
bodies  or  fecal  concretions  in  the  appendix  seem  to  have  been  a  jx)s- 
sible  source  of  lowered  resistance  by  causing  damage  to  the  mucous 
membrane. 

Ulceration  of  the  mucous  membrane,  tliickening  of  the  walls,  gan- 
grene, perforation,  obliteration  of  the  cavity  and  distention  Avith  mu- 
cous or  muco-purulent  fluids  are  conditions  found.  Adhesion  of  the 
inflamed  appendix  to  the  intestines,  abdominal  wall,  utenis  or  bladder 
is  a  common  result  of  the  peritonitis,  which  occurs  secondarily  when 
the  infective  process  spreads  to  the  outer  coat  of  the  apj)endix.  Ret- 
ro-peritoneal abscess  burrowing  downwards  into  the  groin  or  pelvis  or 
upwards  to  the  kidney  and  diaphragm  may  occur,  if  the  appendix  lie 
behind  the  csecum.  If  it  hangs  more  freely  in  the  abdomen,  a  local- 
ized peritonitis  may  cause  a  wall  of  intestines  and  lynipli  to  shut  off 
the  purulent  focus,  due  to  the  perforative  apj)endicitis,  from  the  gen- 
eral peritoneal  cavity ;  at  other  times  the  peritonitis  becomes  general, 
because  no  limiting  wall  has  been  formed.  These  pathological  va- 
riations are  apparently  due  to  differences  in  degree  of  the  infective 
process. 

Death  is  a  common  sequence  of  appendicitis.  The  fatal  issue  is  due 
to  peritonitis  or  to  chronic  sepsis  from  long  continued  burrowing  sup- 
puration. Perforations  at  the  tip  of  the  organ  are  said  to  be  less  dan- 
gerous than  at  the  base,  because  fecal  entravasation  is  slower  and  the 
j)eritonitis  more  apt  to  be  localized.  In  acute  appendicitis  death 
may  occur  in  a  few  hours  from  virulent  septic  peritonitis.  In  chronic 
cases  the  symptoms  may  be  of  slight  severity.  After  the  patient  has 
been  free  from  all  symptoms  for  several  months  or  years,  the  disease 
may  recur. 

Sjrmptoms. — Pain  and  vomiting,  with  rigidity  of  the  abdominal 
wall  over  the  appendix  are  early  and  imjjortant  symptoms.  To  these 
are  subsequently  added  the  symptoms  of  peritonitis,  local  or  general, 
and  of  suppuration  and  abscess.  The  pain  is  usually  felt  at  first  near 
the  navel  or  in  the  epigastrium,  but  soon  it  becomes  localized  in  inten- 
sity at  a  point  midway  between  the  navel  and  anterior  superior  spine 
of  the  right  ilium.  Occasionally  the  appendix  is  situated  in  the  left  side 
of  the  abdomen.  Then  the  pain  is  felt  there.  The  pain,  being  at  first 
paroxysmal,  may  be  considered  due  to  intestinal  colic  ;  but  it  soon  be- 
41 
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comes  constant.  Local  tenderness  is  present.  The  temperature  may 
rise  a  little  and  the  pulse  become  increased  in  frequency.  Chill  is  not 
common.  The  bowels  may  be  constipated  or  unusually  loose.  If  no 
perforation  oamrs  these  symptoms  subside  in  a  few  days.  Frequency 
of  pulse  is  more  important  as  a  danger  signal  than  rise  in  temperature. 

When  perforation  takes  place,  fecal  escape  occurs  and  peritonitis 
arises.  If  the  peritonitis  is  localized,  dulness  on  percussion  and  tumor, 
or  swelling,  may  be  noticeable.  Subsequently  signs  of  intra-ab- 
dominal abscess  present  themselves.  The  eases  of  general  infection  of 
the  peritoneum  arc  characterized  by  great  general  pain  and  tympanitic 
distention  of  the  abdomen.  In  the  former  case  the  inflammation  mav 
subside  and  the  patient  be  restored  to  perfect  or  a  moderate  degree  of 
health.  Perhaps  slight  tenderness  may  remain  at  the  seat  of  the 
adherent  appendix.  In  the  event  of  general  peritoneal  infection 
death  is  very  probable. 

In  chronic  appendicitis  the  chief  symptom  is  pain  in  the  region  of 
the  appendix  ^vith  some  local  tenderness.  There  may  be  exacerbations 
of  pain  from  time  to  time  with  evidences  of  an  active  inflanmiation. 
In  the  intervals  of  this  relapsing  ap|x»ndicitis,  the  patient  may  be  well, 
or  have  slight  pain  and  tenderness  with  digestive  symptoms.  These 
digestive  disturbances,  such  as  diarrhoea,  colic,  nausea  and  vomiting, 
mav  Ix*  erroneouslv  ascribed  to  indiscretions  in  diet.  Febrile  move- 
ment  and  constipation  may  be  present  or  absent. 

Diagnosis. — Acute  appendicitis  must  be  diagnosticated  from  inflam- 
mation of  the  Fallopian  tube,  renal  calculus,  internal  strangulation  of 
lM:)wel,  ruptured  extra-uterine,  pregnancy  and  ovarian  neuralgia.  The 
diagnosis  is  usually  easy,  esjwcially  in  male  patients ;  because  of  tlie 
localized  pain,  tenderness  and  alxlominal  rigidity,  and  the  infrequency 
of  other  abdominal  inflammations.  Chronic  appendicitis  is  rather  more 
difficult  to  recognize  with  certainty,  especially  in  women  with  chronic 
iliac  pain  and  evidences  of  probable  pelvic  disease.  Quite  often  the 
swollen  and  painful  ap]x?ndix  can  be  felt  by  palpation  through  the 
belly  wall,  if  the  muscles  are  relaxed  while  the  patient  lies  on  the 
back  with  the  hips  flexed.  The  pressure  of  the  palpating  fingers  must 
be  moderate,  lest  rupture  of  a  distended  appendix  be  caused.  The 
appendix  if  long  may  hang  down  into  the  pelvis  and  if  inflamed  sim- 
uhito  inflammation  of  the  uterine  appendages.  Digital  examination 
by  the  vagina  or  rectum  may  sometimes  furnish  valuable  information. 

Treatment. — Appendicitis  is  a  surgical  disease,  though  a  consider- 
able number  of  Ciises  may  be  successfully  treated  by  medicinal  means. 
The  physician  w-ho  essays  to  treat  it  unaided  by  a  surgical  colleague 
should  have  a  considerable  knowledge  of  surgical  diagnosis,  so  as  to 
recognize  the  moment  when  o|>erative  treatment  is  required.  The  first 
requisite  in  the  successful  management  of  th(*  disease  is  its  recognition. 
All  doubtful  eases  should  be  regarded  as  probable  apjKjndicitis  and 
given  careful  supervision. 

In  cases  of  mild  onset  the  patient  should  be  put  to  bed,  the  bowels 
opened  by  an  enema  and  a  mild  laxative,  and  an  ice  bag  or  cold  water 
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clothes  applied  to  the  iliac  region.  Cold  applications  are  probably 
better  than  hot  fomentations.  Leeching  may  be  serviceable.  Mor- 
phia and  opium  should  be  avoided.  Active  purging  and  very  large 
rectal  injections  are  probably  dangerous,  as  they  may  cause  perforation 
of  an  ulcerated  appendix  or  csecum.  If  the  symptoms  show  little  in- 
crease in  severity  during  the  first  twelve  hours,  it  is  probable  that  the 
case  will  do  well  and  that  operation  will  not  be  required.  If  the  pain 
becomes  severe  in  this  time  and  there  is  local  rigidity  of  the  abdominal 
wall  over  the  region  of  the  appendix,  with  continued  vomiting  and 
frequent  pulse,  coeliotomy  and  removal  of  the  inflamed  organ  are  in- 
dicated. The  temperature  of  the  patient  may  not  be  much  above  nor- 
mal, though  operation  is  demanded.  If  these  mild  cases  show  no  ten- 
dency to  become  severe,  but  remain  at  a  standstill  or  improve  in  the 
first  forty  eight  or  seventy  two  hours,  immediate  operation  may,  as  a 
rule,  be  safely  discarded.  It  may,  however,  be  necessary  to  operate 
later  for  the  evacuation  of  a  localized  abscess  or  for  the  removal  of  an 
adherent  and  painful  appendix,  which  gives  rise  to  recurrent  attacks 
of  inflammation. 

If  the  attack  is  accompanied  by  severe  local  or  severe  general 
symptoms  at  the  onset,  operative  treatment  is  demanded.  If  in  a 
mild  case,  severe  symptoms  suddenly  arise,  immediate  operation  is  im- 
peratively demanded.  It  is  these  cases,  in  which  urgent  symptoms 
suddenly  arise  from  perforation  and  infection  of  the  peritoneum,  that 
have  led  some  surgeons  to  advise  operation  in  all  cases  of  appendicitis 
as  soon  as  the  diagnosis  is  made.  Such  advice  is  not  judicious. 
Death  may  sometimes  occur  because  operation  was  not  done  soon 
enough,  but  death  may  also  occur  from  an  operation  done  unneces- 
sarily. It  is  probably  a  good  rule  to  operate  not  only  in  all  cases 
where  the  indications  for  operation  are  clear,  but  also  in  those  where 
there  is  doubt.  This  rule  excepts  from  operation  only  those  cases  in 
which  it  is  clear  that  operation  need  not  be  done  or  can  at  least  be  de- 
layed until  the  case  develops. 

The  danger  of  operating  on  cases  of  modemte  or  diminishing  se- 
verity on  the  third  or  fourth  day  consists  in  the  liability  of  breaking 
down  the  wall  of  lymph  which  separates  the  local  suppurative  proc- 
ess from  the  rest  of  the  peritoneal  cavity.  A  general  peritonitis 
may  be  thus  caused.  If  this  occurs,  the  chances  of  recovery  may  be 
less  than  if  the  walled-in  appendicitis  is  let  alone  until  a  thicker  wall 
has  formed.  This  will  permit  operative  evacuation  of  the  abscess, 
with  or  without  the  removal  of  the  appendix,  with  comparative  safety. 

The  incision  should  be  made  over  the  swelling  or  over  the  point  of 
tenderness  and  should  be  about  three  inches  long.  It  may  be  placed 
over  a  point  midway  between  the  navel  and  the  anterior  suj)erior  spi- 
nous process,  if  swelling  and  tenderness  furnish  no  special  indication. 
The  cut  may  extend  vertically,  parallel  to  the  outer  border  of  the  rec- 
tus muscle,  or  l)e  oblique,  following  the  direction  of  the  fibers  of  the 
external  oblique  muscle.  The  deeper  muscles  are  divided  in  the  same 
direction.     It  is,  however,  better  when  practicable,  as  it  usually  is,  to 
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separate  the  fil>erH  of  the  muscular  layers  by  blunt  dissection,  so  that 
the  openings  through  the  muacleH  will  uut  all  be  in  the  same  direction. 
Then,  when  the  wound  is  closed  by  buried  sutures  theinti^rity  uf  the 
wall  will  be  restored  and  heniia  at  the  cicatrix  will  be  unlikely  to  occur. 
M'hcn  the  ctecuin  is  uncovered  and  brought  out  of  the  incision,  the 
surgeon  follows  one  of  its  longitudinal  bands  downwards  and  thus 
comes  to  the  base  of  the  appendix.  The  nieso -appendix  is  tied,  the 
appendix  cut  loose  from  it,  and  the  bat^c  of  the  appendix  encircled 
with  u  catgut  or  silk  ligature.  The  apj>endix  is  tlien  cut  off,  the 
stump  invagiuated  into  the  uecum,  and  the  serous  coat  of  the  necum 
stitched  over  the  invaginute<l  stump.  The  end  of  the  stump  may 
previously  be  touchwl  with  a  drop  of  undilutetl  carbolic  acid  to  sterilize 
the  exposed  mucous  membrane.  Instead  of  treating  the  appendix  by 
ligation,  a  portion  of  the  wall  of  the  caKum  and  the  attached  appendix 
may  be  cut  out  with  scissors  and  the  wound  be  closed  by  Lembert 
sutures,  as  in  other  wounds  of  the  bowel. 


Fio.  307. 


If  the  appendix  is  bound  down  by  adliesions,  it  may  be  difficult  to 
find,  (.'ariitul  dissection  with  the  finger  will  often  disclose  and  isolate 
an  ap|x:ndix  that  at  first  was  completely  hidden.  The  surgeon  may, 
in  suppurative  cases,  do  harm,  Ity  a  too  prolonged  or  too  energetic 
search,  by  ru]ituring  the  wall  of  lymph  that  separates  the  area  of  sup- 
purative inflammation  from  the  general  iwritoneal  cavity.  In  chronic 
cases  operated  uiwn  in  tlie  interval  between  attacks  of  active  inflamma- 
tion, this  risk  is  not  present.  Hence  it  may  be  better  in  some  cases  to 
be  satisfie<l  with  draining  the  abscess,  and  not  to  insist  upon  removing 
the  apiK-ndix  at  the  first  operation. 

When  attacks  of  apj>€ndicitis  recur  in  eases  in  which  the  organ  has 
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not  been  removed,  it  is  usually  wise  to  excise  the  appendix  after  the 
second  or  third  attack,  even  if  the  inflammation  be  of  a  mild  grade  in 
each  instance. 

Oolotomy  and  Oolostomy. 

When  an  artificial  opening  into  the  colon  is  established  for  the  pur- 
pose of  giving  exit  to  the  feces,  the  operation  is  often  termed  colotomy, 
though,  as  previously  stated,  colostomy  would  be  the  more  strictly  ac- 
curate term.  A  new  anus  may  be  made  upon  either  side,  and  in  either 
the  lumbar  region  or  the  groin  ;  the  fonner  is  called  lumbar  colostomy, 
the  latter  inguinal  colostomy.  The  term  laparo-colostomy  would  be 
better  for  the  last  named,  since  at  times  the  artificial  anus  is  made  in 
the  median  line  or  between  it  and  the  groin.  The  transverse  colon  is 
not  often  opened ;  but  the  operation  is  usually  done  upon  the  sigmoid 
flexure  or  cajcum,  as  would  be  supposed  from  the  fact  that  the  loin  or 
the  inguinal  region  is  usually  the  place  elet^ted  for  operation. 

Colostomy  is  performed  for  the  relief  of  imperforate  anus,  for  stric- 
ture of  the  rectum  to  afford  an  exit  for  the  feces,  in  ulceration  of  the 
rectum  in  order  to  put  the  rectum  at  rest  and  in  recto-vesical  fistule. 

Lumbar  colostomy,  often  called  colostomy  by  Amussat's  method,  is 
accomplished  by  making  an  incision  in  the  loin.  The  colon  is  then 
opened  at  the  place  where  it  is  not  covered  with  peritoneum,  but  at- 
tached to  the  posterior  abdominal  wall  by  loose  wllular  tissue.  The 
patient  is  placed  in  the  prone  position  with  the  side  to  be  operated 
upon  elevated  by  means  of  a  firm  pillow  placed  under  the  belly. 
This  makes  the  loin  prominent.  The  anatomical  position  of  the  colon 
is  half  an  inch  behind  a  vertical  line  drawn  upward  from  the  middle 
of  the  crest  of  the  ilium.  The  incision  is  from  two  to  four  inches 
long  and  is  made  midway  between  the  lower  rib  and  the  crest  of  the 
ilium  with  its  center  over  the  colon,  the  position  of  wliich  has  pre- 
viously been  marked  on  the  skin.  The  incision  is  made  obliquely 
downward  and  forward,  which  makes  it  nearly  parallel  to  the  ribs. 
The  dissection  is  carried  toward  the  abdomen  until  the  lumbar  fascia 
and  the  edge  of  the  quadrate  muscle  is  reached.  The  former  is  di- 
vided and  the  edge  of  the  latter  may  be  incised  if  necessary  to  get 
room.  By  tearing  through  the  transverealis  muscle  and  fascia  the 
colon  is  found  in  the  line  previously  marked  on  the  skin,  a  little  in 
front  of  the  border  of  the  quadrate  muscle.  It  is  recognized  by  the 
feces,  which  can  be  felt  in  it,  or  by  the  longitudinal  bands  of  fibrous 
tissue  which  characterize  the  great  intestine.  If  there  is  not  an  im- 
passable stricture  of  the  rectum  present,  the  intestine  may  be  distended 
with  air  by  means  of  an  ordinary  syringe,  the  nozzle  of  which  has 
been  passed  through  a  plug  fitting  the  anus.  The  nozzle  of  the  syringe 
may  be  passed  through  the  center  of  a  roller  bandage  made  conical. 
This  makes  an  exceedingly  good  plug  to  prevent  escape  of  the  air 
pumped  into  the  rectum  by  the  syringe.  This  distention  may  be  a 
great  aid  in  the  recognition  of  the  colon.  It  is  often  seen  distinctly, 
however,  without  such  assistance. 
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Care  must  be  taken  that  the  peritoneum  bulging  into  the  wound  be 
not  mistaken  for  the  colon.  If  the  peritoneum  should  be  un>>'ittingly 
punctured,  the  edges  of  this  serous  membrane  should  be  held  together 
by  means  of  one  or  two  hemostatic  forceps  and  ligatures  of  catgut  or 
silk  tied  around  the  oj^ening.  The  operation  is  j)erformed  on  the 
right  side  if  the  obstruction  is  above  the  sigmoid  flexure.  A  curved 
neiKlle  should  be  passed  into  the  wall  of  the  colon  and  a  suture 
carried  through,  in  order  to  have  the  ends  of  the  suture  for  draw- 
ing the  gut  up  to  the  surface  of  the  wound.  The  colon  is  then  care- 
fully stitched  fast  to  the  edges  of  the  wound  and  opened  at  once  or 
after  the  lapse  of  two  or  three  days  when  it  has  become  adherent. 
The  latter  method  is  safer,  since  the  possibility  of  feces  escaping  into 
the  tissues  around  the  colon  is  avoided.  The  opening  may  be  made 
without  auffisthesia,  since  the  intestinal  tissue  is  not  very  sensitive. 
In  either  event  the  deep  portion  of  the  wound  should  be  carefully 
sutured  and  drainage  tubes  put  in  both  the  upper  and  lower  ex- 
tremities of  the  deep  wound. 

Absorbent  dressings  to  catch  the  discharging  fa^es  should  be  applied 
and  frecjuently  changed.  This  is  esjiecially  necessarj'  if  the  intestinal 
opening  has  been  made  at  the  time  of  the  original  operation.  Some 
prolapse  of  the  mucous  membrane  often  occurs  in  the  cases  of 
colostomy,  but  it  does  not  usually  become  very  marked.  Indeed, 
an  artificial  anus  often  shows  a  tendencv  to  ccmtract,  and  dilatation 
may  be  required  to  keep  it  sufficiently  patulous. 

The  patient  usually  has  no  great  inconvenience  from  an  artificial 
anus  and  soon  learns  to  dress  it  so  as  to  catch  any  fecal  matter  which 
may  escape  at  inconvenient  times.  Absorbent  pads  are  often  more 
comfortable  than  any  form  of  plug  or  receptacle  made  by  instrument 
makers.  A  portion  of  the  feces  may  in  certain  cases  pass  beyond  the 
opening  and  get  into  the  bowel  below.  This  is  due  to  the  fact  that 
when  the  intestine  was  brought  to  the  surface  it  was  not  sufficiently 
bent  upon  itself  to  make  a  spur  or  partition.  Various  operations  have 
been  devised  to  prevent  or  remedy  this  occurrence.  In  making  the 
artificial  anus  the  surgeon  should  endeavor  to  secure  a  good  spur  be- 
tween the  upper  and  lower  portions  of  the  tube. 

Laparo-colostomy. 

When  an  artificial  anus  is  established  in  the  inguinal  region  (often 
called  Littr6\s  method),  and  when  the  incision  for  the  artificial 
opening  is  made  in  the  middle  line,  the  o])eration  is  called  laparo- 
colostomy.  This  operation  has  some  advantages  over  lumbar  colos- 
tomv.  The  bowel  is  more  easilv  found  and  a  more  accurate  ex- 
ploration  of  the  condition  for  which  the  operation  was  done  is  possible. 
These  advantages  are  particularly  marked,  if  the  median  instead  of  the 
inguinal  incision  is  made.  If  it  is  found  that  an  opening  in  the  de- 
scending ]H)rti(»n  of  the  colon  would  not  be  serviceable  in  relieving  the 
obstruction,  it  is  possible  to  make  at  once  an  opening  in  the  ascending 
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colon.  This  i^^  a  distinct  advantage  over  the  lumbar  iocisioD,  in 
which,  of  course,  the  large  bowel  can  only  be  opened  upon  the  side 
corresponding  with  the  external  wound.  The  anterior  operation, 
moreover,  is  less  serious  and  troublesome  in  its  performance  than  the 
lumbar  method,  and  puts  the  artificial  aous  at  a  place  where  it  can  be 
easily  attended  to  by  the  patient. 

Laparo-colostomy,  if  done  iu  the  inguinal  region,  requires  a  two 
inch  iucisioD,  which  should  be  parallel  to  Poupart's  ligament,  begin- 
ning an  inch  inside  of  the  anterior  superior  spinous  process  of  the 
ilium.  It  should  be  situated  a  short  distance  above  Poupart's  liga- 
ment. After  the  jtarietal  peritoneum  has  been  sutured  to  the  skin, 
the  sigmoid  flexure  is  found,  and  a  portion  with  a  rather  long  meso- 
colon drawn  through  the  incision,  until  the  mesocolon  is  sufficiently 
outside  of  the  abdomen  to  permit  a  glass  rod,  a  piece  of  drainage  tube 
or  a  strip  of  gauze  to  be  passed  through 
a  slit  made  in  it.  This  procedure  is 
adopted  so  as  to  insure  a  marked  spur  at 
the  seat  of  the  artificial  anus,  which  will 
prevent  feces  descending  beyond  the  open- 
ing into  the  lower  section  of  bowel.  The 
protruding  portion  of  gut  is  then  sutured 
with  care  to  the  skin  and  parietal  perito- 
neum. This  closes  the  general  peritoneal 
cavity.  The  opening  into  the  intestine  I 
may  be  made  at  once  or  delayed  a  day  or 
two  until  adhesion  has  occurred  between 
the  intestine  and  abdominal  wall.  The 
latter  method  is  unnecessary.  If  it  is  adopted,  no  aniesthe»ia  is  re- 
quired when  the  bowel  is  oi»ened. 

The  intestinal  wound  should  correspond  with  the  long  diameter  of 
the  bowel  and  should  be  about  an  inch  in  length.  The  edges  of  the 
wound  may  subsequently  be  trimmed  away  so  as  to  make  a  good  sized 
opening.  The  two  portions  of  intestine  should  resemble  a  double 
barrel  shot  gun.  The  glass  rod  or  other  mechanical  contrivance  to 
insure  the  production  of  a  spur  is  removed  at  the  end  of  three  or  four 
days.  Instead  of  this  method,  sutures  can  be  so  adjusted  as  to  hold 
the  two  inches  of  bowel  outside  of  the  wound  and  make  a  spur.  The 
operation  in  the  median  line  is  conducted  on  the  same  principles. 

Besection  of  the  Intestine. 
Resection  or  excision  of  intestine  is  the  removal  of  a  portion  of  the 
bowel ;  and  is  often  followed  by  immediate  suturing  together  of  the  ends 
of  the  tube.  The  word  euterectomy  is  often  used  to  include  ojwra- 
tions  of  this  sort  upon  the  large  as  well  as  upon  the  small  intestine. 
Strictly,  it  should  be  employed  only  for  resection  of  the  small  intestine, 
while  colectomy  should  be  used  when  a  portion  of  tlie  large  bowel  is 
cut  away.    Resection  of  the  intestine  is  adopted  in  gunshot  and  in  stab 
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wounds,  when  the  bowel  is  too  much  injured  to  admit  of  simple  sutur- 
ing ;  in  malignant  and  other  strictures  of  the  bowel ;  in  gangrene  of 
the  intestine ;  and  in  some  cases  of  incurable  artificial  anus.  After 
gangrenous  hernia  resection  may  l>e  necessary  at  the  inguinal  canal. 
At  other  times  it  is  done  after  making  a  preliminary  alxiominal  section, 
which  is  usually  made  in  the  median  line. 

The  operation  is  divided  into  three  stages  :  Separation  of  the  bowel, 
excision  of  the  intestinal  tube  and  suturing  together  of  the  cut  ends. 
Adhesions  between  the  portion  alx)ut  to  be  excised  and  other  intestinal 
loops  or  between  it  and  the  solid  visc»era  are  a  contra-indication  to 
operation.  The  |>ortion  to  be  operated  upon  must  be  movable  enough 
to  be  brought  to  the  surface  of  the  abdominal  wound  in  order  to  per- 
mit the  necessary  manipulation. 

In  resection  of  the  bowel  the  removal  must  include  sufficient  of  the 

intestinal  tube  to  rcjich  healthy  tissue  above  and  below  the  seat  of  the 

disease.     The  intestinal   contents,  whether  feces    or  gas,   should    be 

pressed  backwards  out  of  the  portion  of  the  tube  to  be  operated  upon, 

and  strips  of  gauze  should  be  used  to  compress  the  intestinal  tube 

above  and  below  the  site  of  operation,  to  prevent  escape  from  the  cut 

ends.     These  are  applied  by  making  a  hole  in  the  mesentery  near  the 

bowel  and  passing  the  narrow  piece  of  gauze  or  a  tajx?  through.     The 

bowel  is  then  constricted  by  tying  these  flat  ligt\tures  firmly  enough  to 

just  close  the  lumen.    Special  intestmal  clamps  are  no  better  than  these 

ligatures. 

Fig.  369. 


Clamp  for  resection  of  bowel. 

The  bowel  is  then  divided  and  cut  loose  from  the  mesentery  and  the 
clamps  or  ligatures  succx»ssively  released  in  order  that  the  feces  and  gits 
retained  beyond  the  ligature  may  be  allowed  to  escape.  In  cases  of 
obstniction  the  amount  of  material  which  will  thus  flow  out  is,  of 
course,  great.  Much  care  should  be  taken  that  this  substance  does  not 
come  in  contact  with  the  general  peritoneal  cavity,  which  may  be  sepa- 
rated from  the  field  of  operation  by  jx\cking  large  gauze  pads  into  the 
abdominal  wound.  The  portion  of  gut  which  the  surgeon  is  about  to 
cut  off  may,  after  it  is  detached  at  the  lower  end,  be  used  to  con- 
duct away  this  accumulation  of  fecal  matter  into  a  vessel  held  along- 
side the  patient.  After  the  portion  to  be  excised  has  been  separated 
from  the  mesentery  some  surgeons  prefer  to  cut  out  of  the  mesentery 
a  V-shai^ed  piece  in  order  to  get  rid  of  the  redundant  mesenteric  tissue. 
If  this  is  done  it  is  necessary  to  unite  carefully  the  edges  of  the  mes- 
entery by  overhipping  them  and  applying  sutures.  It  is  not  necessary, 
however,  to  make  this  V-shaped  excision,  since  the  redundant  mesen- 
teric tissue  can  be  folded  up  by  means  of  sutures  and  attached  behind 
the  junction  of  the  two  ends  of  the  intestine  after  they  have  been  sewed 
together.     This  adds  somewhat  to  the  strength  of  the  union. 
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Bleeding  from  the  small  vessels  of  the  intestinal  wall  will  follow 
excision  nf  the  diseasetl  portion  and  should  be  stopped  by  means  of 
fine  ligQtures.  Care  must  be  taken  not  to  devitalize  the  intestinal 
coats  by  compression  of  these  vessels  with  large  htcmostatic  forceps, 
which  grasp  a  great  deal  of  tissue.  Small  pointed  arterial  forceps 
should  be  used,  and  only  tlie  vessels  should  be  enclosed  in  their  grasp. 

The  most  important  and  tedious  step  in  enterectomy  is  stitching 
together  the  cut  tube,  which  must  be  well  done  in  order  to  prevent  ex- 
travasation of  feces  into  the  general  peritoneal  cavity  after  the  ab- 
dominal wound  has  been  closed.  Fine  twisted  silli  makes  tlie  best 
sutures.  They  should  be  carried  through  the  peritoneal  and  muscular 
coats,  but  should  never  perforate  the  mucous  membrane  so  as  to  enter 
the  lumen  of  the  bowel.  If  any  sutures  are  inserted  for  the  purpose 
of  uniting  the  mucous  membrane,  they  must  be  tied  on  the  inside  of 
the  gut  and  not  come  through  to  the  peritoneal  surface.  The  Ijem- 
bert  suture  is  probably  the  best  form  to  use  after  resection  of  the  in- 
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I^mben  miiure.    (Tillmasxs.)  |jtledti>tDU 

testinal  tube.  After  the  insertion  of  these  sutures  the  continued  su- 
ture may  be  used  as  an  additional  means  of  supjxtrt  at  any  danjrcr- 
ously  weak  spot  in  the  bond  of  union.  The  quilt  suture  is  another 
satisiactory  method. 
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The  sutures  may  be  inserted  while  the  clamps  are  upou  the  intes- 
tines, or  some  liquefiable  cylinder,  such  as  a  long  plug  of  cocoa  butter, 
may  be  inserted  into  the  cut  ends  of"  the  tube  and  the  sutures  placed 
while  the  bowel  is  thus  distended.  A  rubber  bag,  which  can  be  dis- 
tended  with  air,  will  answer  the  same  pur[K)se.     Such  devices  are, 


however,  not  neceasary.  The  Murphy  anastomosis  button  or  Mayo's 
bobbin  may  be  used  to  lesson  the  time  of  operation  in  cases  of  circular 
enterorraphy,  but  they  are  seldom  necessary.  The  gut  should  be 
stitched  togetlier  first  at  the  mesenteric  attachment  and  then  opposite 
to  that  point.  This  gives  a  certain  amount  of  steadiness  while  the  re- 
maining suturing  is  being  done. 


The  least  point  of  leakage  at  the  place  where  the  enterorrhaphy  is 
made  will  destroy  the  suoffess  of  the  operation,  and  will  probably 
give  risc^to  fatal  iieritonitis.  In  order  to  make  the  jwint  of  union 
still  more  i»erfect,  Senn  has  proposed  ti)  take  grafts  of  omentum  and 
apply  theiTi  along  the  suture  line.  He  cute  out  a  small  strip  of 
omentum  about  two  Inches  in  widtli  and  long  enough  to  go  around 
the  gut.  He  keeps  this  in  a  warm  antiseptic  solution  (sublimate  1  to 
2000),  until  he  is  nsuly  to  apply  it  around  the  junction  a«  a  sort  of 
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collar.  The  ends  of  the  graft  are  stitched  to  the  mesentery ;  and  as 
the  graft  is  ai^ptic  it  becomes  united  to  the  gut  at  the  seat  of  opera- 
tion. To  make  the  graft  more  readily  adhere,  the  peritoneal  surface 
of  the  bowel  may  be  slightly  scratched  with  a  needle  point  to  cause 
rapid  exudation  of  lymph. 

The  bowel  thus  prepared  and  sutured  is  returned  into  the  abdomi- 
nal cavity,  for  these  maQipulations  have  been  done  outside  the  ab- 
domen, aud  the  wound  closed  in  the  ordinary  miintier.  If  there  is 
any  doubt  about  the  perfection  of  the  enterorrhaphy,  it  is  well  to 
stitch  the  repaired  gut  to  the  edge  of  the  wound.  Then,  if  one  of  the 
sutures  becomes  untied  or  a  leak  occurs,  it  will  be  at  once  discovered ; 
when  opening  of  the  abdomen,  irrigation  and  drainage  may  be 
promptly  instituted. 

If  it  is  impossible  to  complete  the  resection  in  a  case  where  this  has 
been  attempted,  an  artificial  anus  must  be  made  by  attaching  the 
wounded  intestine  to  the  abdominal  wsill.  If  colectomy  is  anticipated 
when  tlic  operation  is  begun,  it  may  be  better  to  make  a  lateral  rather 
than  a  median  laparatomy.  After  such  lateral  opening  has  been  made, 
which  may  be  small  for  exploratory  purposes,  it  is  not  improper  to  do 
the  operation  through  another  incLsion,  made  in  the  median  line,  if  the 
lateral  one  is  found  disadvantageous. 

Intestinal  Anastomosis. 
This  term  signifies  the  construction  of  a  permanent  orifice  between 
two  portions  of  gut,  so  as  to  exclude  the  intervening  portion  from  con- 
ducting the  feces.  When  intestinal  anastomosis  is  established  between 
the  jejunum  and  the  ileum,  the  term  jejuno-ileostoniy  is  used,  Ileo- 
colostomy  is  the  construction  of  an  orifice  between  the  ileum  and  the 


colon,  while  gastro-enterostomy  is  applied  to  the  creation  of  an  open- 
ing between  the  stomach  and  a  portion  of  the  small  intestine. 
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Intestinal  anastomosis  is  indicated  in  obstruction  of  the  intestines 
and  in  such  ninlignunt  stricturt'S  as  cannot  be  overcome  or  removed 
with  safety.     Apposition  of  the  tubes  l>etweeii  winch  the  orifice  is  to 
be   made  is   maintaiaed   by  decalcified 
F'"-  ^'"-  Ixjne   plates  with  central  openings,   by 

\  /^^^■'^\,  elliptical  riugs  of  catgut  or  rubber,  or 

\       ^i^**^'^'''^^r''*'?T*i^  ^y  ana'^tomosis   buttons.      After   these 

J  /^  ^. '■'""  f_  _^i  I  have  served  their  purpose  in  keeping  the 
serous  surfaces  in  contact,  they  are  either 
dissolved  in  the  intestinal  lluids  or,  as 
in  the  case  of  rubber  rings  and  buttons, 
pass  through  the  lx>\vols  and  escape  from 
the  anus  undigested.  la  u.siug  the  rub- 
ber rings  it  is  customary  to  cut  them 
at  one  or  more  points  and  unite  the  cut 
ends  with  catgut,  which  becomes  dis- 
solved and  allows  the  rings  to  pass 
through  tlie  bowel  straightened  out  or 
iu  pieces  and  not  as  a  circle.  The  use  of 
plates   or   rings   adds    jwssibly   to   the 

■  safety  of  the  ojwration  of  intestinal  an- 
I  astomosis.  In  suturing  the  apposed 
I  tubes  a   ]>reliminary  scratching  of  the 

■  peritoneum  with  a  needle  point  mil  add 
to  the  certainty  of  the  result^. 


i"ljrpi: 


INTESTINAL  ANASTOMOSIS.  *x>A 

Ligatures  of  gauze  are  put  upon  the  intestines  above  and  below  the 
seat  of  operation  aft«r  the  intestiual   contentB  have  been  squeezed  out, 
as  in  resection.     A  point  must  be  selected  which  will  not  cause  drag- 
ging upon  the  mescntcrj'  or  the  bowel  when 
the  surfaces  arc  put  together.     An  incision  Fio.  379. 

from  two  to  two  and  a  half  inches  long  is 
made  in  each  portion  of  the  gut,  correspond- 
ing with  its  long  diameter,  and  on  the  side 
opposite  to  the  mesentery.  Through  these 
are  passed  into  the  lumen  of  the  bowel  the 
catgut  or  rubber  rings,  to  each  of  which  four 
sutures  are  attached  or  fastened.  The  lateral 
threads  arc  carried  through  all  the  coats  of 
the  intestinal  wall,  while  the  threads  at  the 
end  of  the  elliptical  rings  come  through  the 
wound.  The  ends  of  the  corresponding 
threads  are  then  tied  upon  the  peritoneal  o,"^,^^"  y"" V' lu'iiJ^  ?n 'uicoS 
surfaces  of  the  apposed  coils  of  gut.  The  imo«omu»i«.  iuu:c»,) 
opening  in  the  center  of  the  ring  prevents 
obstruction  of  the  intestinal  flow  from  one  coil  to  another. 

Instead  of  bone  plates  or  rings,  the  Murphy  button  may  be  used. 
It  consists  of  two  portions  which,  when   pressed   together,  lock  and 
hold   the   two    cylinders    of 
Fio.  380.  bowel    in    close    apposition. 

The  bowel  has  a  slit  made 
in  it  at  a  point  around  which 
an  encircling  suture  has  l)een 
placed ;  the  half  button  is 
inserted  into  the  lumen  of 
I  the  bowel,  with  the  neck  of 
I  the  button  j)  r  o  t  r  u  d  i  n  g 
through  the  slit  aud  the  liga- 
ture tied.  The  same  steps 
are  taken  with  the  other  por- 
tion of  bowel  and  then  the 
two  halves  of  the  button  are 
pressed  together.  Pressure 
necrosis  takes  place  after  a  few  days  and  the  button  drojis  into  the  gut, 
to  be  voided  at  the  anus.  Before  the  button  cuts  its  way  through  the 
intestinal  wall  plastic  adhesion  has  ^K-curred  ;  and  hence  no  escape  of 
intestinal  contents  takes  place  because  of  the  opening  between  the 
intestinal  tubes. 

Instead  of  using  these  mechanical  devices  the  sui^on  may  make  a 
long  incision  in  each  portion  of  intestine,  stitch  the  mucous  and 
peritoneal  layers  together  along  the  edge  of  each  wound,  and  then  sew 
the  two  tubes  together.  The  anastomosis  opening  should  always  be 
large  for  it  is  likely  to  contract. 

Lateral  anastomosis  may  be  employed  instead  of  circular  suturing 
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after  resection.  In  this  case  the  two  cylinders  are  laid  side  by  side, 
and  the  walls  at  the  cut  ends  are  turned  in  and  sutured  in  a  straight 
line  across  the  extremity.  After  this  a  new  opening  is  made  and  the 
apix)sition  rings  adjusted. 

Fig.   381. 


WALL  or 

INTESTINE 
TURNED  IN   AND 
SECURED  BY 
LEMBERT  STITCHES 


IKagraiu  showing  po.sitioD  of  decalcifted  bone  plates  in  intestinal  anastomosis  after  resection  of  bowel. 


The  mere  slit,  made  for  the  insertion  of  the  rings  and  for  the  new 
orifice  between  the  intestinal  tubes,  seems  at  times  to  give  too  small  an 
orifice  for  the  ready  passage  of  feces.  It  probably  contracts  during 
cicatrization.  It  is  possible  that  trimming  away  the  edges  of  the  in- 
testinal incision,  so  as  to  make  an  elliptical  hole  in  each  cylinder  of  gut, 
may  obv-iatc  this  condition. 

DISEASES  AND  INJUBIES  OF  THE  LIVER. 

Laceration  and  other  wounds  of  the  liver  may  be  indicated  by  local 
pain,  jaundice,  clay  colored  stools,  bilious  vomiting  and  sugar  in  the 
urine.  The  symptoms  vary  with  the  locality  and  extent  of  the  injury. 
The  treatment  is  immediate  abdominal  section  with  suturing  of  the 
liver,  and  ligation  or  tlie  use  of  the  actual  cautery  to  stop  bleeiling. 

Abscess  of  the  liver  is  especially  frequent  in  tropical  countries,  but 
is  also  met  with  elsewhere.  The  suppurative  process  not  infrequently 
gives  rise  to  multiple  abscesses.  The  pus,  which  may  originally  be 
formed  at  some  distimce  from  the  surface  of  the  liver,  may  be  evacuated 
sj)ontaneously  into  the  chest,  abdomen  or  bowel  or  upon  the  exterior 
of  the  body.  The  symptoms  are  rather  negative,  l)ut  increased  hepatic 
dullness  associated  with  pain  and  tenderness  is  suggestive  of  the  pos- 
sibility of  abscess.  The  amceba  coli  causes  hepatic  abscess  and  is 
usually  preceded  bv  anirebic  dysentery.  This  is  the  usual  etioloffv  of 
tropical  abscess  of  the  liver.  Pyiemic  abscesses  of  the  liver,  second- 
ary to  ap]>endicitis  and  other  abdominal  infections,  may  occur  by  the 
route  of  the  |K)rtal  vein. 

Hydatid  cysts  give  rise  to  symptoms  similar  to  abscess.  The  i:)eculiar 
fremitus,  which  is  so  characteristic  of  the  presence  of  this  form  of  cyst, 
is  often  al)sent  in  he])atic  hydatid  cysts.  Suppuration  of  the  cysts  is 
not  uncommon.  Then  the  symj)toms  are  identical  with  abscess  from 
other  causes.  Fluctuation  is  only  perceptible  in  abscess  and  hydatid 
disease  when  the  collection  is  large  and  near  the  surface. 
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The  best  treatment  of  hepatic  abscess  is  coeliotomy,  followed  by  in- 
cision of  the  abscess  (hepatotomy)  and  drainage  by  a  tube  left  in  the 
wound.  It  is  unwise  to  wait  for  the  occurrence  of  adhesions  between 
the  liver  and  the  belly  wall  with  the  idea  of  incising  or  aspirating  the 
abscess  through  the  parietes,  because  fatal  rupture  may  take  place 
before  adhesion  occurs.  Moreover,  there  is  often  no  means  by  which 
the  surgeon  can  be  sure  of  the  existence  of  adhesion  between  the  liver 
and  abdominal  wall.  An  abdominal  incision  should  l)e  made  over  the 
swelling,  if  there  be  any.  If  adhesions  of  the  liver  to  the  belly  wall  are 
found  to  exist  after  this  incision  has  been  made,  it  is  wise  to  close  the 
exploratory  wound  and  to  open  the  abscess  by  a  new  cutaneous  cut 
carried  through  the  adherent  area.  In  other  cases  the  abscess  is 
pimctured,  a  finger  inserted  and  the  liver  drawn  up  to  the  abdominal 
wound  in  order  that  the  abscess  cavity  may  be  evacuated  without  pus 
escaping  into  the  peritoneal  cavity.  When  this  abscess  has  been 
emptied  the  finger  should  explore  its  interior  and  nipture  any  neighbor- 
ing abscesses,  so  that  all  will  empty  themselves  through  the  original 
opening  in  the  liver.  A  weak  antiseptic  solution  is  used  to  wash  out 
the  suppurating  cavity,  aft«r  which  the  edges  of  the  abscess  wound  are 
stitched  to  the  skin  and  a  large  drainage  tube  of  rublxjr  inserted. 
The  peritoneal  cavity  should  be  thoroughly  washed  out  with  warm 
sterilized  water  if  it  has  been  soiled,  and  tlie  usual  dressings  applied. 
Pus  should  he  sucked  out  of  the  abscess  cavity  every  day,  by  means 
of  a  syringe  and  daily  irrigation  with  a  weak  anti.septic  fluid  will 
probably  be  wise.  Hydatid  cysts  should  be  treated  by  incision  and 
suturing  to  the  l)elly  wall  in  the  same  manner  as  abscesses. 

lllalignaiit  Diseases  of  the  Liver. 

A  malignant  tumor  of  the  liver,  if  single,  may  Ik?  removed  by  coeli- 
otomy.  The  red  hot  knife  of  the  Paquelin  c»autery  will  l)e  of  aid  in 
excising  the  growth  without  hemorrhage.  It  is  unusual,  however, 
to  find  a  single  malignant  nodule,  since  the  symj)toms  are  scarcely 
prominent  enough  to  suggest  exploratory'  laparotomy  until  the  disease 
has  advanced  far  enough  to  cause  multiple  tumors  or  large  and  irre- 
mova})le  growths. 

DISEASES   AND    INJUBIES    OF    THE    GALL  BLADDER. 

Wounds  of  the  Oall  Bladder. 

Rupture  and  wounds  of  the  gall  bladder  are,  Injcause  of  the  inflam- 
mation caused  thereby,  nearly  always  fatal  unless  treated  by  sur- 
gical means.  The  exudation  of  plastic  lymph,  as  a  concomitant  of  a 
localized  peritonitis,  may  occasionally  circumscribe  the  inflammation 
and  thereby  prolong  life  or  even  prevent  the  fatal  issue. 

The  treatment,  however,  is  clear.  It  consists  in  ojx»ning  the  alxlomen 
and  stitching  the  edges  of  the  wound  in  the  gall  l)ladder  to  tlie  skin, 
as  in  the  ordinary  operation  of  cholecystotomy. 


666  DISEASES  OF   THE  ABDOMEN  AND  PELVIS. 

Oholecystotomy. 

Cholecystotomy,  or  incision  of  the  gsiU  bladder,  is  performed  for  the 
extraction  of  gall  stones,  for  the  treatment  of  dropsy  and  empyema  of 
the  gall  bladder,  for  obstruction  of  the  bile  ducts ;  and  in  cases  of 
rupture  or  wounds  of  the  gall  bladder.  Gall  stones  give  rise  to  at- 
tacks of  hepatic  colic,  the  pain  of  which  is  often  agonizing.  Inflam- 
mation, suppuration  and  gangrene  of  the  gall  bladder  may  occur  as  a 
result  of  the  presence  of  stones  in  the  bladder,  while  their  passage 
into  and  arrest  in  the  biliary  passages  may  cause  obstruction  of  the 
cystic,  hepatic  or  common  bile  duct.  Such  obstmction,  if  involving 
only  the  cystic  duct,  gives  rise  to  local  symptoms,  such  as  distention 
of  the  gall  bladder,  followed,  perhaps,  by  inflammation,  gangrene  and 
the  occurrence  of  biliary  fistule.  By  sloughing  of  the  wall  of  the 
gall  bladder  and  surrounding  tissues,  gall  stones  may  pass  into  the 
lungs,  bowels  or  peritoneal  cavity.  Fatal  peritonitis  is  a  complica- 
tion which  may  be  thus  excited.  If  gall  stones  become  impacted  in 
the  common  bile  duct,  jaundice  and  chola^mia  result  in  addition  to 
local  pain  and  inflammation. 

Stones  lying  in  the  gall  bladder  and  not  becoming  entangled  in  the 
duct,  may  give  rise  to  no  special  symptoms  and  remain  unnoticed  for 
years.  Dropsy,  or  empyema,  of  the  gall  bladder  is  usually  due  to 
stones,  but  may  be  caused  by  hydatids  or  intestinal  worms  plugging  the 
duct,  to  inflammation  or  to  pressure  from  some  tumor  connected  with 
the  neighboring  viscera.  The  distention  may  be  so  great  as  to  cause 
the  bladder  to  fill  nearly  the  entire  abdomen.  In  such  cases  the  walls 
are  apt  to  be  thinned.  Stricture  from  inflammation  of  the  mucous 
membrane  of  the  duct  may  give  rise  to  purulent  distention  of  the  gall 
l)ladder.  Thickening,  ulceration  and  perforation  of  the  walls  may 
occur  as  a  result  of  suppurative  inflammation  within  the  gall  bladder. 
Acute  suppurative  cholecystitis  occasionally  occurs. 

The  diagnosis  of  these  pathological  changes  in  the  gall  bladder  is 
made  by  the  existence  of  a  tumor  in  the  right  hypochondriac  region. 
It  may  be  fluctuating  or  so  tensely  distended  as  to  be  hard.  It  may 
be  j)ear  shaped  or  globular,  but  usually  increases  in  size  in  an  oblique 
direction  from  the  hypochondrium  toward  the  umbilicus.  Jaundice  is 
frequently  absent,  because  the  common  l)ile-duct  is  not  obstructed. 

The  diagnosis  between  distention  of  the  gall  bladder,  cystic  tumor 
of  the  kidney,  movable  kidney  and  inflammation  about  the  pylorus 
or  head  of  the  pancreas  is  difficult. 

The  operation  of  cholecystotomy  is  demanded  in  wounds,  dropsy 
and  empyema  of  the  gall  bladder.  It  is  often  required  in  cases  of 
gall  stones,  but  in  this  condition  should  not  be  performed  until  the 
fre({ucncy  of  hepatic  colic,  the  jxirsistence  of  cholsemia  or  the  evident 
existence  of  a  bladder  filled  with  stones  indicates  its  necessity. 

The  operation  is  more  successful  in  cases  in  which  jaundice  is  not 
present,  bcciuise  bile  in  the  blood  (cholajmia)  depresses  the  patient^s 
forces  and  renders  the  bleeding  more  profuse.  The  operation,  how- 
ever, must  often  be  done  in  cases  where  jaundice  exists.     Opening  the 
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gall  bladder  and  simply  stitching  its  wall  to  the  abdominal  parietes  is 
the  operation  called  cholecystotomy.  Removal  of  gall  stones  after 
such  an  incision  is  cholelithotomy  ;  while,  if  it  is  necessary  to  crush  the 
stones  before  removing  them,  the  procedure  is  termed  cholelithotrity. 

The  incision  should  be  made  over  the  fundus  of  the  gall  bladder, 
which  corresponds  with  the  tip  of  the  cartilage  of  the  tenth  rib  on  the 
right  side,  or  it  may  be  made  over  the  tumor,  if  one  exists.  The  in- 
cision should  be  vertical.  If  the  bladder  is  greatly  distended,  some  of 
the  fluid  may  be  drained  away  by  an  aspirator  before  an  incision  large 
enough  to  permit  insertion  of  a  finger  is  made.  Care  should  be  taken, 
by  packing  gauze  around  tlie  seat  of  the  operation,  to  prevent  the  bile 
flowing  into  the  peritoneal  cavity.  It  is  true,  however,  that  bile,  if 
healthy,  is  aseptic.  The  gall  stones  should  l)e  removed  with  a  scoop 
or  forceps  or  crushed  with  appropriate  forceps.  The  surgeon  must 
recollect  that  the  walls  are  thin  and  easily  torn.  If  laceration  oc- 
curs it  may  be  necessary  to  remove  the  entire  bladder  (cholecystec- 
tomy). 

If  the  stone  is  immovably  fixed  in  the  cystic  duct,  it  may  be  nibbled 
away  with  Tait's  forceps.  Possibly  it  may  be  broken  up  by  thrusting 
a  needle  into  it  or  crushing  it  with  padded  forceps  applied  outside  of 
the  wall  of  the  duct.  Stones  impacted  in  the  common  bile  duct  may 
be  removed  through  an  incision  in  the  duct,  which  is  afterwards  closed. 
Sometimes  it  is  wise  to  open  the  duodenum  and  pass  a  probe  upward 
from  the  intestine,  in  order  to  push  the  stone  back  into  the  dilated 
portion  of  the  duct  behind  the  obstruction.  Removal  may  be  then 
possible  through  a  cut  in  the  duct.  After  the  stones  have  been  re- 
moved or  the  dropsical  fluid  or  other  contents  evacuated,  the  edges  of 
the  wound  in  the  gall  bladder  are  usually  sutured  to  the  edges  of  the 
belly  wound.  The  stitching  should  be  by  a  continuous  suture  of  silk 
and  pass  through  the  skin,  peritoneum  and  bladder  wall.  If  the  blad- 
der wall  is  healthy  and  no  pus  was  contained  in  the  bladder,  the  woimd 
may  be  sutured  by  Lembert  sutures  and  the  bladder  dropi)ed  back  into 
the  abdomen. 

A  drainage  tube,  preferably  of  rubber,  should  always  be  inserted 
into  the  open  gall  bladder,  if  its  walls  are  fastened  to  the  edges  of  the 
wound.  The  bile  which  flows  from  the  tube  may  l)e  conducted  into  a 
bottle  lying  alongside  of  the  patient.  A  piece  of  rubber  dam  may  be 
fixed  around  the  orifice  of  the  tube,  so  as  to  prevent  the  bile  coming 
into  contact  with  the  wound,  and  a  mass  of  absorbent  material  placed 
over  the  orifice. 

If  all  stones  have  been  removed  so  that  the  bile  flows  through  into 
the  intestine,  the  fistule  made  by  the  operation  will  finally  close.  If 
such  is  not  the  case,  it  may  become  necessary  to  make  a  permanent 
opening  between  the  intestine  and  bladder  by  subsequent  operation. 
Such  an  operation  is  entero-cholecystostomy  ;  and  is  probably  best  done 
by  a  small  Murphy's  button,  though  this  instrument  is  not  an  essential. 
Biliarj'  fistules  from  spontaneous  evacuation  of  the  bladder  contents 
will  seldom  close  unless  the  bile  is  conducted  into  the  intestine  by 
42 
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this  same  operation,  after  which  plastic  operations  upon  the  external 
openings  may  be  made  if  closure  does  not  take  place. 

DISEASES    AND   INJUBIES    OF    THE    SPLEEN. 

Rupture  or  wounds  of  the  spleen  should  be  treated  by  abdominal 
section  and  suturing.  When  the  damage  done  is  very  great,  removal 
of  the  spleen  may  be  demanded.  Cyst  of  the  spleen  is  to  be  treated 
by  laparotomy  and  incision,  followed  by  drainage.  The  operation  of 
incision  into  the  spleen  is  termed  splenotomy.  Excision  of  the  spleen, 
or  splenectomy,  may  be  required  in  some  cases  of  movable  spleen,  in 
hypertrophy  of  the  spleen,  when  it  is  not  leukemic,  and  in  tumors. 

Splenectomy  is  performed  by  an  incision  through  the  left  semilu- 
nar line.  The  attachments  of  the  organ  are  ligated  and  divided, 
clamps  in  some  instances  being  required  before  the  adhesions  are  cut. 
Hemorrhage  is  the  great  danger,  hence  it  is  necessary  that  the  stump 
be  well  ligated.  It  may  be  wise  to  tie  the  vessels  separately  as  they 
show  on  the  end  of  the  pedicle. 

DISEASES    AND    INJUBIES    OF    THE    PANCREAS. 

Abscesses  and  cysts  of  the  pancreas  should  l)e  treated  by  lapa- 
rotomy, incision  of  the  abscess  or  cyst  and  the  establishment  of  a  fis- 
tule  by  attaching  the  edge  of  the  sac  to  the  abdominal  incision.  This 
is  done  because  of  the  necessity  of  providing  for  the  escape  of  the 
pancreatic  fluid,  which  would  otherwise  flow  into  the  peritoneal  cav- 
ity.    The  incision  should  be  made  over  the  tumor. 

DISEASES    AND    INJUBIES    OF    THE    UTEBUS    AND    ITS    AP- 
PENDAGES. 

Injuries  of  the  abdomen  seldom  involve  the  uterus,  unless  it  be  preg- 
nant, except  in  csLses  where  the  injury  is  so  extreme  as  to  do  damage 
to  many  of  the  abdominal  and  pelvic  organs.  A  pregnant  uterus  has 
by  error  been  tapjKid  for  abdominal  dropsy.  The  wound  in  such  cases 
is  apt  to  cause  abortion.  If  serious  symptoms  or  peritonitis  should 
arise  from  this  or  any  other  uterine  injury,  abdominal  section  should 
be  performed,  and  tlie  condition  found  treated  on  general  principles, 
such  as  suturing  the  wound,  irrigating  the  i)eritoneal  cavity  and 
drainage. 

Fibro-myomatous  tumors  of  the  uterus  are  quite  common  growths, 
es{>ecially  in  the  negro.  They  are  often  called  fibroids,  because  they 
resenibh^  fihronias.  They  are,  as  a  rule,  however,  largely  myomatous 
in  their  histological  features ;  and  are  the  most  common  of  uterine 
tumors.  If  they  develop  beneath  the  peritoneum  they  are  called  sub- 
serous, or  subperitoneal,  fibro-myomas ;  if  under  the  mucous  mem- 
brane of  the  uterus,  submucous  Hbro-myomas  ;  while  those  developing 
within  the  substance  of  the  utcjrus  are  called  interstitial  or  intra-mural 
tumors. 
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These  tumors  are  interesting  surgically,  particularly  when  they  are 
developed  under  the  peritoneum,  as  then  they  may  be  confounded  with 
other  growths  until  the  abdomen  is  opened.  A  uterine  fibro-myoma 
gives  rise  to  pain,  uterine  hemorrhage  and  a  hard  irregular  tumor, 
which  can  often  be  felt  through  the  abdominal  wall. 

Ergot  is  given  for  the  relief  of  the  hemorrhage  and  to  cause  uterine 
contraction,  by  which  it  is  hoped  the  growth  may  be  gradually  forced 
through  the  uterine  cavity  toward  the  vagina,  where  it  is  more  acces- 
sible to  removal.  The  submucous  form  sometimes  has  quite  a  long 
pedicle.  If  this  is  the  case,  the  gro^vth  may  be  removed  by  the  6cra- 
seur,  introthiced  through  the  vagina.  Sessile  growths  of  this  sort  are 
treated  by  scraping  away  with  a  spoon  having  a  saw  like  edge,  after  a 
preliminary  dilatation  or  incision  of  the  os  has  been  j)erformed,  so  as 
to  facilitate  the  intra-uterine  manipulation.  The  intra -mural  fibro- 
myomas  may  also,  at  times,  be  enucleated  by  scraping  or  incising  the 
internal  uterine  wall  after  dilatation  or  incision  of  the  os. 

Subserous  tumors  are  amenable  to  oi>erative  treatment  by  abdomi- 
nal section.  The  growth  may  then,  perhaps,  be  enucleated  from  the 
uterine  tissue ;  or  the  uterus,  if  occupied  by  enormous  or  numerous 
growths,  is  extirpated  (hysterectomy). 

Apostoli  and  others  have  earnestly  advocjited  the  treatment  of  these 
uterine  tumors  by  the  application  of  galvanism.  Removal  of  the 
ovaries  to  bring  on  the  menopause,  and  thereby  stop  the  monthly  con- 
gestion of  the  uterus  which  aids  in  the  growth  of  these  tumors,  is 
sometimes  adopted.  Excision  of  the  tumor  from  the  uterus  after  a 
coeliotomy,  called  myomectomy,  or  the  operation  of  hysterectomy  are 
the  usual  methods  at  the  present  time. 

Fibro-cystic  disease  of  the  uterus  is  a  rare  condition,  and  need  not 
be  discussed. 

Malignant  disease  of  the  womb  is  most  frequently  met  in  the  cervix. 
For  its  treatment,  amputation  of  the  neck  by  the  introduction  of  in- 
struments into  the  vagina  is  ofl^n  performed.  The  diseased  portion 
may  be  eaten  away  by  chloride  of  zinc  or  other  caustics.  The  best 
treatment  is  removal  of  the  entire  uterus  by  the  operation  cjUUkI  vag- 
inal hysterectomy.  In  this  openition  the  uterus  is  pulled  down  by 
toothed  forceps  and  an  incision  made  through  the  vaginal  mucous 
membrane  in  front  and  behind,  so  that  the  operator's  fingers  can  be 
carried  into  the  [x^ritoneal  cavity  to  drag  down  the  entire  organ.  The 
broad  ligaments  are  then  ligated,  or  clamped  with  large  haemostatic 
forceps,  and  the  uterus  cut  loose.  The  jx?ritoneum  and  mucous  tissue 
at  the  top  of  the  vagina  fall  together  as  the  uterus  is  withdrawn.  If 
clamps  are  used  to  control  the  vessels  of  the  broad  ligament,  they  are 
taken  out  at  the  end  of  twenty  four  or  thirty  six  hours.  Instead  of 
vaginal  hysterectomy,  abdominal  hysterectomy  may  be  adopted,  l^l    . 

Tumors  of  the  Ovary. 

Pathology. — These  growths  are  of  importance  to  the  surgeon,  be- 
cause a  diagnosis  is  often  required  to  be  made  between  them  and  other 
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abdominal  conditions  ;  and  because  the  abdomen  has  often  been  opened 
for  some  other  condition,  and  an  ovarian  cyst  or  tumor  unexpectedly 
found  to  be  the  cause  of  the  symptoms. 

Ovarian  tumors  are  most  commonly  cystic;  the  cyst  may  be  unilocular 
or  multilocular.  What  are  called  miilocular  cysts  are  not  infrequently 
multilocular  cysts  with  one  cyst  greatly  developed.  Sometimes  such 
cystic  tumors  are  in  part  solid.  Tumors  which  are  dermoid  cysts, 
wholly  or  in  part,  are  not  very  rare  in  this  locality.  Tumors  of  the 
broad  ligament,  called  parovarian  tumors,  may  be  cystic  or  solid. 
Solid  tumors  of  the  ovary  arc  rare  and  when  found  are  usually  ma- 
lignant. 

Symptoms. — Ovarian  cysts  when  small  produce  no  symptoms.  If 
they  increase  in  size  they  displace  the  uterus  forward,  or  backward  or 
laterally,  and  probably  depress  it  a  little.  This  takes  place  when  the 
tumor  is  small  enough  to  be  contained  in  the  pelvis.  When,  from  in- 
crease in  size,  it  rises  into  the  abdomen,  such  changes  are  not  apt  to 
be  present. 

The  symptoms  of  ovarian  tumors,  which  are  now  to  be  described, 
are  not  very  reliable,  for  similar  symptoms  may  occur  in  other  dis- 
eases and  ovarian  cysts  may  be  present  without  giving  rise  to  them 
with  sufficient  distinctness  to  be  of  value  in  diagnosis.  A  small, 
rather  globular  mass,  either  firm  or  fluctuating  and  probably  movable, 
is  found  sometimes  on  one  or  other  side  of  the  belly.  As  it  increases 
in  size  a  feeling  of  discomfort,  frequent  urination,  constipation  and 
oedema  of  the  limbs  from  compression  of  the  veins  may  arise.  Pain 
from  pressure  on  the  sacral  or  lumbar  plexus  may  occur  and  be  re- 
flected down  the  legs.  Nausea,  vomiting,  colicky  pains  and,  perhaps, 
diarrhoea  are  not  improbable.  Ascites  from  interference  with  circula- 
tion in  the  portal  vein  is  quite  usual,  and  hemorrhoids  from  a  similar 
interference  with  the  venous  return  are  an  annoying  complication. 
Albuminuria  also  may  be  present  and  dyspnoea,  from  abdominal  dis- 
tention due  to  the  bulk  of  the  tumor  and  from  the  peritoneal  dropsy 
just  mentioned,  may  be  very  distressing. 

When  the  cyst  becomes  large  enough  to  distend  the  abdomen 
greatly,  and  particularly  when  the  cyst  is  unilocular,  it  very  much  re- 
sembles jwritoneal  dropsy  or  ascites  occurring  from  visceral  disease. 
A  differential  diagnosis  is  then  a  matter  of  great  importance.  Multi- 
locular cysts  are  not  so  liable  to  make  a  diagnosis  difficult,  because 
tliey  usually  have  an  irregular  surface  and  beauise  fluctuation  is  more 
marked  in  some  places  than  in  others.  The  fluctuation  wave  does 
not  cross  the  whole  alxlomen,  but  is  limited  to  various  portions  of  it, 
unless  one  of  the  cysts  in  the  multilocular  growth  is  very  much  larger 
than  the  others.  A  unilocular  cyst  has  a  smooth  outline,  is  elastic 
and  gives  a  fluctuation  wave  over  its  whole  extent.  This  last  symptom 
is  very  like  that  given  by  ascites.  Dullness  on  percussion  exists  over 
the  tumor  wliether  it  is  unilocular  or  multilocular.  In  ovarian  dropsy, 
a  term  oflen  used  to  signify  an  ovarian  cyst,  the  area  of  dullness  is 
circular,  with  the  convexity  of  the  circle  directed  upward  near  the 


TUMORS  OF  THE  OVARY.  661 

middle  line,  with  resonance  extending  downward  upon  each  side. 
In  ascites  the  dull  area  gives  a  crescentic  line  with  the  concavity 
upward,  while  resonance  is  notably  situated  between  this  line  and  the 
stomach.  The  dullness  of  ascites  is  changed  by  turning  the  patient 
on  her  side.  This  does  not  take  place  in  ovarian  dropsy,  where  the 
line  is  practically  unchanged  by  such  movement.  It  should  be  re- 
membered that  when  an  ovarian  cyst  is  accompanied  by  ascites,  due 
to  pressure  of  the  cyst  upon  the  venous  trunks,  there  may  be  dull- 
ness in  the  flank  and  fluctuation  across  the  whole  abdomen,  because  of 
the  complicating  ascites.  This  will  destroy  the  outline  of  the  reso- 
nant area  indicative  of  ovarian  cyst. 

In  ovarian  cysts  there  is  often  a  peculiar  heaping  up,  as  it  were,  in 
*  the  middle  line,  which  is  due  to  the  greater  distention  in  the  middle 
portion  of  the  abdomen  ;  but  in  ascites,  gravity  acting  on  the  uncon- 
fined  fluid  causes  distention  at  the  sides  of  the  abdomen  and  flattens 
the  front  of  the  belly.  In  ascites,  moreover,  there  is  apt  to  be 
evidence  of  disease  of  the  heart,  kidney,  liver  or  some  other  abdom- 
inal organ,  with  perhaps  oedema  of  the  arms  and  face.  CEdema 
of  the  legs  does  not  aid  much,  because,  though  frequently  occurring  in 
cardiac,  renal  and  liver  diseases,  it  also  exists  in  cystic  tumor  of  the 
ovary,  from  pressure  of  the  growth  on  the  caval  and  iliac  veins. 
When  abdominal  dropsy  exists  in  addition  to  the  ovarian  cyst,  the 
diagnosis  of  a  tumor  in  addition  to  the  ascites  may  sometimes  be  made 
by  quick  and  forcible  pressure  of  the  finger  upon  the  abdominal  wall. 
The  sudden  pressure  or  tap  causes  the  peritoneal  fluid  to  be  pushed 
aside  and  the  fingers  come  abruptly  upon  the  ovarian  cyst  or  other 
growth.  This  would  not  occur  if  ascites  alone  existed,  nor  if  a  large 
ovarian  cyst  without  accompanying  ascites  were  present.  The  fluid  of 
ascites  is  usually  thin  yellow  serum.  The  fluid  of  ovarian  cysts  is 
frequently  brownish  in  appearance. 

Encysted  dropsy  of  the  peritoneum  is  difficult  to  diagnose  from 
ovarian  cyst.  A  differential  diagnosis  is  often  impossible.  Cysts  of 
the  broad  ligament  resemble  ovarian  tumors  in  their  symptoms  and  in 
their  treatment,  except  that  tapping  is  sometimes  curative  in  the 
former.  Ovarian  cysts  should  seldom,  if  ever,  be  tapped  and  then 
tapping  is  not  curative.  As  other  growths,  cysts  of  the  ovary  may 
liecome  adherent  to  the  intestines,  solid  viscera  and  abdominal  wall. 
The  presence  of  adhesions  cannot  with  certainty  be  made  out  before 
the  abdomen  is  opened. 

Rupture  of  an  ovarian  cyst  may  occur,  and  the  fluid,  if  it  escapes 
through  a  small  opening,  may  give  rise  to  no  special  symptoms ;  but 
if  it  is  suddenly  evacuated  into  the  j)eritoneal  cavity  in  large  quan- 
tities, collapse  and  death  may  occur  at  once.  In  any  case,  the  escjipe 
of  fluid  may  give  rise  to  peritonitis  ;  this  it  is  sure  to  do  if  the  con- 
tents be  purulent.  Twisting  of  the  pedicle  may  occur  from  rotation 
of  the  tumor,  and  inflammation  and  gangrene  of  the  growth  take  place 
as  a  result. 

Treatment. — The  only  treatment  for  ovarian  cyst  is  removal  by 
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coeliotoiny,  which,  at  the  present  day,  is  exceedingly  safe  if  the  oper- 
ation be  properly  done.  Tapping  the  cyst,  so  often  employed  formerly, 
is  not  justifiable  as  a  general  course  of  treatment.  It  may  be  em- 
ployed to  prolong  life,  when  removal  of  the  tumor  is  impossible ;  or 
it  may  be  done  in  order  to  make  the  patient  comfortable  until  the 
removal,  then  unadvisable,  be  proper.  For  example,  the  existence 
of  an  acute  disease  may  render  immediate  ovariotomy  impossible. 
Tlien  temi>orary  relief  from  tapping  may  be  justifiable.  There  is  no 
advantage  in  it  in  order  to  make  an  examination  of  the  fluid  as  a 
means  of  diagnosis,  since  such  examination  is  fallacious.  Since  the 
only  pro])er  treatment  cannot  be  undertaken  witliout  opening  the  ab- 
domen, exploratory  incision,  followed  by  immediate  removal  of  the 
ovarian  cyst,  if  one  be  found,  is  the  correct  surgical  procedure. 

Peritonitis,  due  to  rupture  of  a  cyst  or  to  the  occurrence  of  sup- 
puration within  the  cyst,  indicates  immediate  operation.  Ovarian  cysts 
have  been  successfully  removed  while  the  patient  was  pregnant. 

The  incision  for  removal  of  an  ovarian  cyst  should  be  about  three 
iiujhes  long,  in  the  middle  line  and  midway  l)etween  the  navel  and  the 
pubes.  It  is  wise  to  go  no  nearer  to  the  pubes  than  one  inch,  to 
make  sure  that  the  bladder  be  not  injured.  The  incision  can  always 
be  enlarged  upward  with  safety  at  any  stage  of  the  operation.  If  the 
surgeon  carries  the  abdominal  incision  alx)ve  the  navel  it  is  best  to 
carry  it  around  the  outside  of  the  navel  on  one  side  rather  than  to  go 
directly  through  it.  All  hemorrhage  of  the  abdominal  wound  should 
be  stopj)ed  before  the  peritoneum  is  opened.  The  cyst  is  then  tapped 
with  a  trocar  before  the  adhesions,  if  there  be  any,  are  broken  down, 
and  the  contents  of  the  cyst  allowed  to  flow  through  the  trocar.  The 
wall  of  the  sjic  should  be  drawn  out  of  the  wound  to  prevent  extrava- 
sation of  the  cystic  fluid  into  the  peritoneal  cavity. 

The  adhesions  are  then  gradually  torn  through  with  the  fingers,  or, 
if  very  firm,  are  divided  with  a  pair  of  scissors,  perhaps  after  previous 
ligjition.  Every  precaution  to  prevent  hemorrhage  is  taken.  The 
wound  made  by  the  trocar  in  the  sac  should  be  closed  with  a  T-shaped 
hemostatic  forceps,  to  prevent  the  es«ipe  of  cystic  fluid  into  the  peri- 
toneal cavity. 

Injury  to  the  l)owels  must  be  carefully  avoided  by  detaching  with 
ciuition  the  adhesions  from  the  inti»stinal  wall.  Vascular  adhesions 
must  be  ligated  in  a  way  similar  to  that  adopted  for  tying  a  pedicle. 
The  pedicle  of  the  growth  is  found,  after  the  sac  has  been  separated 
from  it>j  adhesions  and  drawn  through  the  wound,  and  must  be  ligated 
before  the  sac  is  cut  away.  This  is  best  done  by  transfixing  the  pedicle 
with  a  blunt  needle  and  thereby  carrying  a  double  silk  ligature  through 
it,  or  by  tlirusting  a  pair  of  closed  hemostatic  forceps  through  the  ped- 
icle, seizing  the  ligature  in  the  middle  and  drawing  it  backward 
through  tlie  oj)ening  made  with  the  forceps.  An  aneurism  needle  does 
very  well  for  this  purpose.  The  looj)  of  the  suture  is  then  cut,  leav- 
ing two  ])ortions  of  silk  lodged  in  the  jK*dicle.  After  a  twist  around 
each  other  has  been  given  to  the  threads  at  the  point  where  they  per- 
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forate  the  stump,  each  half  of  the  stump  is  tied  separately.  One  of 
the  ligatures  is  then  carried  around  the  whole  pedicle,  making  the  liga- 
tion more  secure,  and  the  ends,  by  means  of  needles  threaded  upon 
them,  may  be  carried  through  the  base  of  the  pedicle  on  the  side  away 
from  the  tumor,  and  tied  in  such  a  way  as  to  anchor  the  whole  ligature. 
This  prevents  the  possibility  of  its  slipping  from  the  stump  when  the 
tumor  is  removed. 

Various  forms  of  interlocking  ligatures  have  been  devised  for  use 
upon  the  pedicle.  One  of  the  best  is  the  Staffordshire  knot.  It  is 
made  by  carrying  a  double  ligature  through  the  middle  of  the  pedicle, 
bringing  the  loop,  which  is  on  one  side  of  the  pedicle,  over  the  tumor, 
so  as  to  be  on  the  same  side  as  the  two  free  ends  and  then  passing  one 
end  through  the  loop.  One  end  is  thus  placed  over,  the  other  under, 
the  loop.  The  two  ends  are  then  pidled  until  the  loop  is  tightened 
and  finally  tied  with  a  flat  knot.  The  cyst  is  then  cut  off  outside  the 
ligature  and  the  ligated  stump  dropped  into  the  belly.  The  toilet  of 
the  peritoneum  must  be  carefully  performed.  Drainage  should  be  in- 
stituted, if  there  is  necessity  for  it  by  reason  of  pus  escaping  from  the 
sac  into  the  cavity  or  because  of  oozing  of  blood  from  many  small 
points  which  cannot  be  ligated. 

Solid  tumors  of  the  ovary  should  be  removed  by  laparotomy  and 
excision.  The  handled  screw  of  Tait  may  be  inserted  into  the  mass 
in  order  to  render  its  manipulation  convenient. 

Diseases  of  the  Fallopian  Tubes. 

Pathology. — ^Tubal  disease  may  arise  as  a  consequence  of  uterine 
and  pelvic  inflammations  and  of  gonorrhoea.  Inflammation  of  the 
tubes  is  called  salpingitis.  Suppuration  within  the  tubes  is  often  a 
sequence  of  gonorrhoea  and  is  called  pyosalpinx.  Injury  of  the 
Fallopian  tube  or  obstruction  to  the  escape  of  menstrual  fluid  from 
the  vagina  or  uterus  may  give  rise  to  distention  of  the  tulxj  by  blood 
(haemato-salpinx).  A  collection  of  serum  in  the  tul>e  causes  the  con- 
dition called  hydro-salpinx. 

Tubal  disease  is  of  importance  to  the  surgeon  because  it  is  often  the 
cause  of  pelvic  and  abdominal  suppuration.  Purulent  peritonitis  is 
sometimes  on  examination  found  to  be  due  to  rupture  of  the  Fallopian 
tube,  which  has  been  the  seat  of  suppurative  inflammation,  or  to  a  rup- 
tured abscess  of  the  ovary. 

Symptoms. — Tlie  symptoms  of  tubal  disejise  are  'pain,  especially 
severe  upon  exertion  or  coition,  tendeniess  in  the  ovarian  region,  pain- 
ful and  irregular  menstruation  and  other  symptoms  referred  to  the 
pelvis  and  uterus.  Symptoms  formerly  attributed  to  pelvic  cellulitis 
are  probably  in  the  majority  of  cases  indicative  of  tubal  disease. 
Pelvic  cellulitis  without  disease  of  the  uterine  appendages  is  now  be- 
lieved to  be  rare.  In  disetise  of  the  tubes  vaginal  examination  will 
probably  reveal  the  presence  of  a  fluctuating  oblong  tumor  through 
the  roof  of  the  vagina.     Such  a  tumor  may  exist  upon   one  or  both 
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sides,  and  may  be  movable  or  adherent.  The  elongated  shape  of  a 
distended  tube  diflFers  from  that  of  a  small  ovarian  cyst  or  ovarian  ab- 
scess.    Pyosalpinx  sometimes  gives  rise  to  rigors  and  febrile  conditions. 

Treatment. —  The  treatment  of  diseased  oviducts  is  largely  opera- 
tive. Hematosalpinx  may,  perhaps,  be  Excepted  from  the  rule  that 
diseased  tubes  should  be  removed.  When  the  tube  contains  pus 
there  is  great  danger  of  spontaneous  or  accidental  rupture  and  of 
thus  creating  purulent  peritonitis.  Hence  removal  is  demanded. 
The  excision  of  tubes  distended  with  serum  is  often  judicious  treat- 
ment. 

The  operation  of  salpingectomy,  or  removal  of  the  tubes,  is  a  sim- 
ple one,  and  consists  in  making  a  two  inch  incision  in  the  middle  line 
of  the  abdomen,  through  which  one  or  two  fingers  are  introduced. 
The  adhesions,  which  are  ofl:en  present,  are  carefully  torn  and  the  dis- 
eased oviduct  drawn  through  the  abdominal  incision.  The  ovary  should 
be  brought  out  and  removed  along  with  the  tube.  Afterward  the  pedi- 
cle is  secured  and  tied  with  silk.  Great  care  must  be  exercised  in  oper- 
ating for  pyosalpinx  to  avoid  rupture  and  escape  of  pus  into  abdomen 
or  pelvis.  If  this  accident  happens,  as  it  may,  because  of  the  firm- 
ness of  the  adhesions,  the  abdominal  and  pelvic  cavities  must  be  well 
irrigated  and  subsequently  drained  by  a  glass  or  rubber  tube  being 
left  in  the  wound.  An  interlocking  ligature  about  the  broad  ligament 
which  forms  the  stump  is  probably  the  safest. 

Oophorectomy,  or  removal  of  the  ovaries  when  not  the  seat  of 
cystic  disease  or  other  gross  lesion,  has  been  employed  in  the  treat- 
ment of  ovarian  neuralgia,  insanity,  epilepsy  and  menorrhagia  accom- 
panying fibro-myomatous  tumors.  The  term  ovariotomy  is  usually 
employed  to  indicate  removal  of  ovaries  which  are  the  seat  of  cystic 
or  solid  tumors.  It  will  be  seen,  however,  that  oophorectomy,  which 
etymologically  means  removal  of  the  ovaries,  has  the  same  significa- 
tion, though  the  terms  are  usually  used  with  a  distinction.  Ovariec- 
tomy is  occasionally  employed  to  signify  removal  of  the  ovary. 

Tubal  pregnancy  is  a  condition  not  as  uncommon  as  was  formerly 
supposed.  It  Ls  a  dangerous  condition  because  of  the  likelihood  of 
fatal  hcmorrluige  from  rupture  of  the  ectopic  sac  and  the  possibility 
of  sepsis.  It  is  a  condition  that  not  infrequently  comes  first  to  the 
knowknlge  of  surgeons,  become  the  patient  has  suddenly  become  col- 
lapsed from  a  large  intra-alxlominal  hemorrhage  due  to  rupture  of  the 
sac.  Immediate  ('celiotomy  with  removal  of  the  gestation  sac  and 
fo'tus  is  demanded. 

If  the  j)regnancy  has  reached  the  fifth  month  and  the  child  is  evi- 
dently living,  it  may  do  in  some  cases  to  await  developments,  with  the 
ho])e  that  the  child  will  be  carried  to  term  and  be  born  alive  by  the 
natural  route  or  bv  an  abdominal  section.  In  the  earlier  months 
operative  removal  is  proper,  and  after  five  months,  removal  should  be 
the  treatment^if  the  fcetus  is  dead.  It  is  questionable  whether  any  case 
should  be  ])crniitted  to  remain  without  prompt  operation  for  removal 
of  the  sac. 


CHAPTER   XXIII. 

HERNIA. 

Definition. — Hernia,  or  rupture,  is  a  protrusion  of  any  portion  of 
the  abdominal  or  pelvic  contents  through  an  abnormal  opening  in  the 
wall  of  these  cavities,  which  is  not  a  recent  penetrating  wound.  The 
tumor  is  usually  covered  with  int^ument.  Such  is  not  the  case,  how- 
ever, in  hernia  through  the  diaphragm  nor  in  hernia  into  the  vagina 
or  rectum. 

The  term  hernia  is  sometimes  applied  to  a  protrusion  of  other 
structures  through  an  opening,  such  as  hernia  of  the  brain,  which  is  a 
protrusion  of  cerebral  and  inflammatory  tissue  through  an  opening  in 
the  skull,  and  hernia  of  the  iris,  which  is  a  protrusion  of  the  iris 
through  an  opening  in  the  cornea. 

Oauses. — Hernia  is  apt  to  occur  where  the  wall  of  the  abdomen  or 
pelvis  is  weakened  by  the  passage  of  some  normal  structure,  such  as 
the  spermatic  cord,  the  round  ligament  or  the  femoral  vessels  or  by  a 
cicatrix  left  aft:er  a  wound.  A  protrusion  through  a  recent  wound  is 
not  called  a  hernia,  but  a  protrusion  occurring  at  the  cicatrix  of  an 
old  wound  is  a  hernia. 

The  predisposing  causes  of  hernia  are  a  long  mesentery,  a  patent 
funicular  portion  of  the  vaginal  tunic  or  canal  of  Nuck,  congenital 
defects  in  the  wall  of  the  belly,  relaxed  muscles  from  pregnancy  or 
emaciation,  and  cicatrices. 

The  exciting  causes  are  muscular  exertion,  such  as  occurs  in  lifting 
heavy  weights,  straining  at  stool  and  in  the  repreated  compression  of 
the  viscera  which  occurs  in  stricture  of  the  urethra,  phimosis,  stone  in 
the  bladder  and  chronic  cough.  These  conditions  give  rise  to  hernia, 
because  the  muscular  contraction  involved  causes  a  diminution  of  the 
cubical  space  in  the  abdomen  and  pelvis  and  tends  to  thrust  the  con- 
tents of  these  cavities  through  any  weak  portion  of  the  wall. 

Pathology. — ^The  ordinary  seats  of  hernia  arc  the  inguinal  canal, 
the  femoral  canal,  the  umbilicus  and  cicatrices  left  after  cceliotomy  or 
accidental  penetrating  wounds  of  the  abdomen.  Hernia  at  the  ob- 
turator foramen,  at  the  great  sciatic  foramen,  or  through  the  dia- 
phragm into  the  chest  is  rare.  A  diaphragmatic  hernia  may  occur 
through  any  of  the  normal  openings  in  that  muscle  or  through  a  con- 
genital defect.  Hernia  in  the  lumbar  region,  into  the  perineum  or 
into  the  space  between  the  vagina  and  the  ramus  of  the  ischium  is 
rare,  as  is  also  hernia  into  the  re<'tum  and  vagina. 

A  hernial  tumor  usually  pushes  before  it  the  parietal  jieritoncum, 
which  is  stretchc<l  or  undergoes  interstitial  growth  in  front  of  the  de- 
scending tumor,  and  forms  a  sac.  The  contents  of  the  sac  arc  usually 
intestine  or  omentum,  but  almost  any  of  the  abdominal  or  pelvic  or- 

665 


066  HERNIA, 

gans  may  be  contained  in  the  hernial  protrusion.  Outside  of  the  sac 
arc  found  the  fascias  and  muscular  structures  i)ertaining  to  the  region 
in  which  the  hernia  occurs. 

When  hernia  occurs  into  the  vaginal  tunic  of  the  testicle,  because 
tlie  ftinicular  portion  in  the  inguinal  canal  has  not  l)ecome  obliterated, 
the  condition  is  calU^d  a  congenital  hernia.  Here  there  is  no  true  her- 
nial sac  or  protrusion  of  the  parietal  peritoneum,  since  the  canal  of 
the  peritoneum  already  existed  as  an  unclosed  foetal  structure. 

The  sac  of  a  hernia  has  a  body,  a  neck  and  a  mouth  or  orifice, 
througli  which  the  hernia  enters  the  sac.  The  sac  is  usually  pear- 
shaped  or  globular,  but  may  assume  almost  any  form.  It  may  be  di- 
vided by  })artition3  into  separate  chambers,  and  in  one  or  more  of 
tliese  chambers  there  may  be  serous  fluid.  The  sac  walls  of  old 
hernias  are  often  very  much  thickened ;  sometimes  they  are  irregu- 
larly thinned  in  places.  The  neck  of  the  sac  in  a  recent  hernia  is 
more  or  less  folded  or  plaited,  but  in  old  cases  it  usually  has  become 
smooth,  indurated,  and  thickened  by  inflammatory  deposits. 

When  the  contents  of  a  hernial  sac  consist  entirely  of  intestine  the 
hernia  is  called  an  enteroeele.  A  hernia  consisting  of  omentum  is  an 
epiploccle  ;  while  one  in  which  the  contents  are  both  intestine  and 
omentum  is  known  as  an  entenvepiplocele.  The  ovaries  and  bladder 
and  portions  of  the  solid  viscera  are  found  in  some  large  hernias,  but 
usually  it  is  the  small  intestine  with  or  without  a  portion  of  the 
omentum  which  is  found  in  the  hernial  sac.  In  rare  cases,  only  a 
portion  of  the  caliber  of  the  knuckle  of  intestine  enters  the  hernial 
sac,  which  in  this  case  is  small. 

An  untreated  hernia  may  become  exceeilingly  large,  until  several  feet 
of  gut  lie  outside  of  the  abdominal  cavity.  The  intestine,  the  mesen- 
tery and  the  omentum  of  an  old  hernia  usually  become  hypertrophied 
and  more  or  less  adherent  to  one  another  and  to  the  sac  wall.  A 
limited  amount  of  serum  is  often  found  in  the  sac,  and  occasionally 
rice-like  bodies  composed  of  inflammatory  lymph  are  present.  If  a 
hernia  has  Ikjcu  kept  within  the  abdomen  for  a  long  time  with  a  truss, 
the  neck  of  the  sac  may  become  obliterated  and  the  sac  remain  as  a 
cvst  filled  with  serous  fluid. 

When  the  protruded  viscera  can  be  pushed  back  into  the  cavity  of 
the  alnlomen  the  hernia  is  said  to  be  reducible.  When  such  is  not 
the  (uisc  and  the  protruded  viscera  cannot  be  reduced  by  manipulation, 
the  hernia  is  called  irreducible.  The  wonl  incarcerated  is  some- 
times employed  to  indicate  the  condition  of  irreducibility  ;  unfortunately 
it  is  also  uswl  occasionally  as  synonymous  with  obstructed  hernia. 

A  strangulated  hernia  is  one  in  which  the  protnided  viscera  are  so 
tightly  grasped  that  it  is  impossible  to  push  the  mass  back  into  the 
abdominal  or  pelvic  cavity,  and  in  which  the  circulation  of  the  part 
protruded  is  S(»  iiiipedcM^l  that  inflammation  or  gangrene  take  place.  If 
the  hernia  which  is  strangulated  contains  intestine,  the  passage  of  the 
feces  is  also  prevented  by  the  compression  of  the  gut. 

In  an  obstructed  hernia   the  intestine  is  obstructed    with  a  mass 
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of  undigested  food  or  of  feces.  It  is  irreducible  and  occurs  especially 
in  old  persons.  The  liability  of  such  hernias  to  become  strangulated 
or  inflamed  is  very  great. 

An  inflamed  hernia  is  one  in  which  the  sac  contents  are  in  a  con- 
dition of  inflammation.  This  pathological  condition  is  most  common 
in  small  irreducible  hernias  and  is  due  to  wearing  an  ill-fitting  truss, 
to  violent  exercise  or  to  injury.  An  inflamed  hernia  is  apt  to  become 
strangulated. 

In  reducible  hernia  the  hernial  contents  often  return  into  the  belly 
spontaneously  when  the  patient  lies  \iyK)n  his  back.  The  sac,  in  recent 
cases,  sometimes  goes  back  at  the  same  time  that  the  intestine  and 
omentum  do.  In  most  cases,  however,  the  sac  remains  adherent  to 
the  surrounding  structures  after  its  contents  have  spontaneously  or  by 
manipulation  been  returned  to  their  normal  site. 

A  hernia  becomes  irreducible  because  of  changes  in  the  vicinity  of 
the  ring,  in  the  protruded  tissues  themselves  or  in  the  sac.  The  ring 
or  opening  may  have  become  inflamed  and  thereby  contracted ;  the 
neck  of  the  sac  may  have  become  elongated  and  its  walls  thickened  ; 
the  protruded  structures  may,  from  growth  or  inflammation,  have  in- 
creased in  size  below  the  neck  after  their  extrusion ;  adhesions  may 
have  occurred  between  the  contents  of  the  stic  and  the  sac  wall  or  be- 
tween various  portions  of  the  hernial  mass ;  and,  finally,  bands  of  in- 
flammatory tissue  developed  within  the  sac  or  the  fluid  contained  in 
it  may  interfere  >\dth  the  reducibility  of  the  hernia. 

A  recent  hernia  may  be  strangulated  by  suddenly  being  forced 
through  a  small  opening  which  instantly  exerts  great  constriction. 
An  old  hernia  may  become  strangulated  by  a  sudden  protrusion  of  a 
new  portion  of  the  intestine  or  omentum  in  addition  to  the  previous 
mass ;  by  swelling  from  inflammation  of  the  omentum  or  of  the  mu- 
cous membrane  of  the  intestine ;  or  by  increased  size  of  the  gut  from 
obstruction  with  gas  or  feces.  The  constriction  causing  strangulation 
may  be  at  the  outside  of  the  sac  at  the  hernial  ring,  in  the  neck  of  the 
sac  itself  or  within  the  sac.  In  the  hist  case  the  strangulation  may 
be  caused  by  inflammatory  bands  or  by  openings  between  two  portions 
of  the  hernia  within  which  another  portion  may  have  become  con- 
stricted. Strangulation  may  be  acute  or  chronic  in  its  course,  accord- 
ing to  the  mechanism  which  produces  it. 

The  compression  of  veins  by  the  strangulation  gives  rise  to  venous 
congestion,  followed  by  inflammation  and  gimgrene.  The  interference 
with  circulation  soon  renders  infection  with  the  bacteria  of  the  intes- 
tine probable,  because  of  the  lowered  resistance  of  the  tissues.  The 
bacteria  penetrate  the  wall  of  the  bowel  and  soon  infect  the  serum  in 
the  hernial  Siic.  The  paralysis  of  the  muscular  coat,  which  sometimes 
occurs,  may  interfere  with  })eristaltic  action  and  cause  obstruction  to 
the  passage  of  the  feces,  although  the  lumen  of  the  intestines  is  not 
entirely  closed  by  the  pressure.  Stmngulation  may  occur  also  in 
Littr6's  hernia,  although  the  entire  caliber  of  the  intestine  is  not  con- 
stricted in   this  form  of  hernia.     It    is  easily   understood    that  the 
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greater  the  swelling  the  greater  the  constriction,  and  that,  at  the  same 
time,  the  increase  of  constriction  thus  caused  tends  to  produce  a  further 
increase  of  swelling.  A  strangulated  knuckle  of  bowel  usually  at 
first  becomes  red,  then  of  a  dark  color  and  finally  black  or  gray. 
This  last  condition  is  often  accompanied  with  ecchymotic  spots.  The  . 
swollen,  sticky  and  oedeniatous  coats  of  the  intestine  exhale  a  fecal 
odor  and  exude  a  dark  fluid.  Sloughing  and  perforation  of  the  in- 
testinal wall  occurs  as  a  later  step  and  is  followed  by  fecal  extravasa- 
tion into  the  sac,  which,  if  the  patient  lives  long  enough,  ends  in  fecal 
abscess  and  in  the  formation  of  a  fistule  between  the  gut  and  the  ex- 
ternal surface.  Peritonitis  occurs  quite  early  after  strangulation  has 
taken  place.  The  intestine  soon  becomes  glued  to  the  belly  wall  sur- 
rounding the  hernial  ring,  and,  therefore,  in  c^ses  of  fecal  abscess,  the 
extravasated  feces  are  not  apt  to  escape  into  the  general  peritoneal 
cavity.  In  the  majority  of  cases,  death  takes  place  from  exhaustion 
and  peritonitis  before  fecal  abscess  and  fistule  have  occurred. 

Symptoms. — A  feeling  of  local  weakness  is  ofi>en  experienced  by 
the  patient  before  the  hernial  protrusion  takes  place.  If  the  disease  is 
gradual  in  its  development,  a  small  tumor,  not  larger  .than  a  finger 
tip,  nuiy  at  length  be  noticed.  When  the  patient  lies  down  the  tumor 
spontaneously  disapi)ej\rs,  because  the  protruded  bowel  or  omentum 
slips  back  into  its  normal  position.  In  other  cases,  sudden  and  pain- 
ful protrusion  occurs  at  one  of  the  ordinary  seats  of  hernia  during 
straining  at  stool  or  violent  exercise. 

The  hernial  tumor  is  usually  round  or  oval  and  rather  smaller  at 
its  base,  which  represents  the  seat  of  the  neck  of  the  sac.  It  is  en- 
larged when  the  patient  stands  or  coughs,  but  disappears  under  gentle 
pressure  or  when  he  lies  down.  Coughing  often  causes  in  the  tumor  an 
impulse  which  is  very  perceptible  to  the  hand  >vhen  grasping  it.  If 
the  hernia  consists  of  intestine  alone,  the  tumor  is  smooth,  elastic, 
tympanitic  on  j)ercussion  and  slightly  gurgling  when  compressed. 
The  impulse  on  coughing  is  marked.  Rumbling  from  intestinal  gases 
is  present,  and  the  patient  has  a  dragging  sensation  at  the  seat  of  the 
tumor.  Reduction  is  accompanied  by  a  distinct  gurgling,  due  to  the 
escape  of  gases  and  licjuid  feces,  and  by  a  sudden  peculiar  croaking 
sound  as  the  gut  slips  back  into  the  belly. 

If  the  hernia  contains  only  omentum,  the  tumor  is  apt  to  be  irreg- 
ular and  to  have  a  doughy  feeling  ;  it  shows  less  impulse  on  coughing, 
and  when  being  reduced  slips  back  gradually  without  any  gurgling  or 
croaking  sound. 

The  symptoms  of  irreducible  heniia  are  not  unlike  those  already  de- 
scribed, except  in  so  far  as  these  symptoms  ix'rtain  to  the  possibility  of 
the  protrusion  being  pushed  back  into  the  abdomen.  Colicky  pains 
are  rather  characteristic  of  irreducible  hernia.  In  some  ca8C3,  where 
both  intestine  and  oin(?ntum  are  contained  in  the  sac,  the  gut  is  reduc- 
ible, l)ut  the  omentum  is  irreducible. 

Strangulated  hernia  gives  rise  to  very  characteristic  symptoms.  The 
tumor  becomes  })ainful,  tender  and  tense,  and  a  tympanitic  note  is 
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given  if  the  intestine  is  contained  in  the  Siic.  Impulse  on  coughing 
is  lost.  Pain  is  usually  referred  to  the  umbilical  region,  which  is  the 
reason  that  strangulated  hernia  has  been  so  often  mistaken  for  ordinary 
colic.  If  the  constriction  is  not  relieved,  the  skin  overlying  the  gut 
which  has  become  gangrenous,  assumes  a  dark  hue  and  gives  rise  to  a 
fecal  odor.  The  sensation  of  pain  is  apt  to  cease  if  gangrene  occurs. 
To  the  uninitiated  this  appears  to  be  a  good  omen.  The  surgeon, 
however,  knows  that  it  is  a  sign  of  grave  pathological  change.  The 
intestinal  obstruction  due  to  stningulation  causes  obstinate  constipation 
and  vomiting.  Constipation  is  complete  except  that  the  lower  bowel 
may  be  emptied  of  its  contents  during  the  earlier  hours  of  the  disease. 
Constipation  is  not,  as  a  rule,  complete  in  Littr6's  hernia.  Vomiting 
is  violent  and  gushing  without  much  retching.  The  vomited  material 
is  at  first  the  contents  of  the  stomach ;  then  bile  and  the  other  fluids 
found  in  the  upper  part  of  the  small  intestine  are  ejected.  Finally 
the  ejection  of  a  brownish  yellow  fluid  with  the  odor  of  feces  indicates 
that  the  contents  of  the  lower  portion  of  the  small  intestine  are  being 
thrown  up.  The  fluid  is  indeed  feces,  and  to  such  vomiting  the  name 
stercoraoeous  vomiting  is  given.  There  is  no  flatus  discharged  from 
the  rectum,  but  the  contents  of  the  large  bowel  may  be  evacuated 
either  voluntarily  or  after  the  administration  of  an  enema.  The  face 
becomes  pinched  and  anxious ;  the  pulse  is  frequent  and  weak  and 
perhaps  irregular ;  the  tongue  is  furred  and  [brown.  There  is  pro- 
found collapse  and,  later,  exhaustion  and  death  take  place.  Recov- 
ery after  the  formation  of  a  fecal  abscess  and  fistula  due  to  gangrene 
of  the  gut  does  occur,  but  it  is  rare.  In  young  persons  and  in  recent 
hernia,  strangulation  usually  gives  rise  to  acute  symptoms ;  but  the 
strangulation  symptoms  occurring  in  the  irreducible  hernia  of  old 
people  are  apt  to  be  more  chronic  in  their  course. 

Treatment. — The  palliative  treatment  of  reducible  hernia  is  the 
application  of  a  compress  of  gauze  or  other  materijd,  to  hold  the  in- 
testine within  the  abclomen  until 

a  properly  fitting  truss  can  be  Fig.  382. 

obtained  from  the  instrument 
maker.  A  hernial  truss  con- 
sists of  a  pad  held  in  place  over 
the  hernial  ring  by  a  spring 
around  the  pelvis.  The  truss 
varies  in  shape  and  size  in  ac- 
cordance with  the  seat  and  char- 
acter of  the  hernia.  It  should  thim  for  inguin.rh^mia. 
be  made  to  fit  comfortably  and 

to  make  only  such  pressure  over  the  hernial  o|)ening  as  wdll  retain  the 
structures  which  are  liable  to  protnide.  If  the  patient  can  be  seen  by 
the  instrument  maker,  a  properly  fitting  truss  is  generally  readily  ob- 
tained. When,  however,  the  patient  lives  at  a  distance  from  a  large 
city  the  surgeon  should  send  the  instrument  maker  the  girth  of  the 
pelvis  midway  between  the  crest  of  the  ilium  and  the  great  trochanter, 
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describe  the  kind  of  hernia,  tell  on  which  side  it  exists,  give  the  sex 
and  age  of  the  patient  and  express  his  opinion  as  to  the  relative 
strength  of  the  spring  required.     The  truss  should  be  adjusted  while 

the    patient    is   recumbent 
^^-  '^3.  and  the  hernia  reduced.    It 

should  always  be  worn  when 
the  patient  is  in  the  erect 
l)osition  and  should  never 
be  taken  off  until  he  is  re- 
cumbent. Many  patients 
can  go  without  their  trusses 

Truss  for  femoral  hernia.    Tliis  form  is  applied  across  the    „j.     „:-»l,x     U«««.,  ,«     ^K^v..^     :« 
I»elvi9  from  the  sound  8id£  ^t     night     bCCaUSC     tllCrC     IS 

little  tendency  for  the  hernia 
to  recur  while  they  are  lying  down.  Others  need  to  wear  a  truss  at 
night,  but  then  it  is  not  necessary  for  the  spring  to  make  as  much 
pressure  an  during  the  daytime.  Hence  a  weaker  truss  may  be  used. 
A  truss  at  night  is  wise  when  the  patient  suffers  from  a  cough.  It 
usually  takes  some  time  for 

the    patient  to  become  ac-  yiq.  384. 

customed  to  wearing  the 
support,  as  is  the  case  with 
those  wearing  an  artificial 
limb  or  spectiicles  for  tlie 
first  time.  The  annoyance, 
however,  is  only  temporary. 

A    properly    fitting    truss  Truss  for  umbilical  hernia. 

should  permit  the  patient  to 

go  up  and  down  stairs  and  jump  off  a  chair  without  permitting  escape 
of  the  hernia.  If  the  pad  of  the  truss  irritates  the  skin,  as  it  often 
does,  the  cutaneous  surface  may  be  sprinkled  with  lycopodium  powder 
and  bathed  frequently  with  whiskey  and  alum. 

The  radical  treatment  of  hernia  consists  in  reducing  the  protrusion, 
removing  or  obliterating  the  sac  and  closing  the  ring.  In  young 
persons  with  small  hernias,  wearing  a  truss  may  induce  sufficient  in- 
flammation of  the  peritoneum  forming  the  sac  to  cause  the  fetter's 
obliteration.  This  is  especially  true  of  congenital  hernia,  in  which 
the  unobliterateil  portion  of  the  vaginal  tunic  very  readily  becomes 
adherent  from  the  irritation  caused  by  pressure  of  the  truss. 

In  other  cjiscs  the  radical  cure  is  only  j)ossible  by  operative  inter- 
ference. The  radical  treatment  is  especially  employed  in  inguinal 
hernia.  An  incision  is  made  over  the  tumor,  the  sac  separated  from 
the  surrounding  tissues  and  opened  and  the  protruding  viscera 
returned  to  the  abdomen.  Various  means  are  employed  for  dealing 
with  the  sac  s(3  emptied  and  separated.  iSome  surgeons  tie  a  ligature 
around  the  neck  of  the  sac  after  having  reduced  the  hernia,  and  then 
cut  off  the  sac  Inflow  the  ligature,  push  the  stump  within  the  abdomen 
and  sew  the  columns  of  the  ring  together.  The  sac,  on  the  other 
hand,  may  be  folded  up  into  a  plug  and  stitched  l)ehind  the  internal 
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Fig.  I 


inguinal  ring.  In  these  operatious  the  peritoneum  lining  the  inner 
snrface  of  the  abdomen  around  the  internal  ring  should  be  separated 
from  the  parietes  for  a  short  distance  from  the  circular  margin  of  the 
ring.  This  is  done  in  order  to  insure 
solid  closure  of  the  ring  by  preventing 
the  formation  of  a  concavity  at  its 
former  site,  which  tends  to  allow  the 
pressure  of  the  intestines  to  start  the 
formation  of  a  new  hernial  sac. 

In  oi>eratinn8  for  the  radical  cure  of 
inguinal  hernia,  it  is  usual  to  disphice 
the  spermatic  cord  outnards  j  so  tliat 
the  canal,  through  which  the  hernia 
descended,  can  be  closed  more  securely. 
This  is  done  by  splitting  the  muscular 
wall  upwards  and  outwards  for  about 
a  half  inch  from  the  internal  abdominal  ' 
ring,  pushing  the  cord  into  this  split 
and  then  closing  the  canal  with  su- 
tures underneath  the  cord.  The  apo- 
neurosis of  the  external  oblique  muscle 
is  sutured  alxive  the  cord.  Bassiui's 
name  is  associated  with  the  original 
form  of  this  method.  After  dealing 
with  the  sac  and  cord  the  internal  ring 

is    closed    by    means  of  buried    sutures  Large  IngulnnlhernlH  in  Bwommn, 

carried  through  the  abdominal  aponeu- 
roses and  mai^ns  of  the  opening.    Then  the  cutaneous  wound  is  closed. 

Operations  for  the  radical  cure  of  femoral,  umbilical  and  ventral 
hernia  are  performed  on  similar  principles;  but  are  not  complicated 
by  the  presence  of  the  spermatic  cord,  which  adds  to  the  difficulty  of 
making  a  strong  closure  of  the  inguinal  canal.  The  borders  of  the 
internal  femoral  ring  are  not  readily  and  satisfactorily  sewed  tt^ther  ; 
therefore  some  operators  dissect  a  triangular  flap  of  fuscia  from  the 
sur&ce  of  the  pectineus  muscle,  with  it^  apex  downwards,  turn  this 
flap  up  and  stitch  it  to  the  internal  surface  of  Poupart's  ligament. 

Ventral  hernia  occurring  after  laparotomy  is  treated  by  a  bandage, 
pad  or  truss ;  or  by  excision  of  the  sac  and  stitching  the  borders  of  the 
opening  together. 

Radical  operations  for  hernia,  when  done  with  antiseptic  precautions, 
,  are  attejided  with  a  very  limited  amount  of  risk.  A  return  of  the 
hernia  may  occur,  but  the  recurrent  hernia  is  smaller  and  more  man- 
i^;eable  by  a  truss  than  was  the  original.  Radical  operation  is  proper  in 
reducible  hernias  which  are  large  and  in  those  which  a  truss  will  not  con- 
trol or  which  arc  painful.  It  is  also  proper  in  patients  whose  occupation 
requires  violent  exertions  or  who  are  often  away  fn»m  centersof  popula- 
tion in  which  surgeons  are  readily  obtained  in  case  strangulation  ott^urs. 

Irreducible  hernias  frequently  give  great  discomfort  from  their  bulk 
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or  from  the  dyspeptic  symptoms  produced  by  their  existence.  In  ir- 
reducible herniiis  the  operation  for  radical  cure  is  more  troubleeome 
than  ill  reducible  hernias.  The  intestinal  adh<>8ious  have  to  be  released 
and  portions  of  omentum  perhaps  excised  in  order  to  accomplish  a 
return  of  the  protruded  viscera.  The  congenital  forms  of  hernia  are 
more  amenable  to  permanent  cure  by  radical  operation  than  other 
forms,  but  thoy  are  also  more  amenable  to  cure  by  truss.  The  aac 
should  ahrays  be  oirened  in  operating  for  the  radical  cure  of  hernia,  so 
that  the  surgeon  may  deal  efficiently  with  adhesions. 
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Irreducible  hernias  often  betwme  so  lai^  that  tliey  are  a  burden  to 
the  i»ationt ;  and  they  are  dangerous  because  they  are  liable  to  inflam- 
mation, strangulation  or  obstruction.  An  attempt  should  be  made 
to  protwt  them  from  injury  and  to  prevent  their  increase  in  size  by 
wearing  a  suitable  l>ag  shaped  truss  or  supporter.  If  a  hernia  has 
recently  become  irreducible,  it  is  j>roper  to  attempt  to  render  it  reduc- 
ible. This  may  be  accomplished  by  rest  in  bed,  the  administration  of 
saline  laxatives  and  the  application  of  ice  to  the  surface  of  tlie  tumor. 
Such  measures  are  of  no  avail  unless  resorted  to  shortly  after  the  ad- 
vent of  irreducibility.  Operation  for  the  radical  cure  should  be  per- 
formed, when  the  conditions  of  asepsis  and  proper  surgical  attention 

e  attainable. 
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Strangulated  Hernia. 
^When  a  hernia  becomes  strangulated  the  reduction  must  be  made  at 
once,  since  every  hour  adds  to  the  danger  of  the  condition  and  in- 
creases the  inflammatory  changes  in  the  gut  or  omentum  which  is  sub- 
jected to  pressure.  Purgatives  to  relieve  the  constipation  are  useless 
and  extremely  harmful.  Prolonged  and  forcible  manipulation  of  the 
tumor  in  the  hope  of  reducing  the  protruded  mass  is  equally  unjustifi- 
able. The  word  taxis  is  employed  to  describe  the  series  of  manipula- 
tions used  in  reducing  a  strangulated  hernia. 


Jofopenitlon  for  IngulDB]  hsrnia;  (becndollhs  tfatrd  itepar  IheoMrilJOD      ThB 
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toPoup»rl'i11g»nieiii(l')oDiheouierside,    (Bull  md  Colby.) 

When  strangulation  has  occurred,  taxis  should  at  once  be  attempted, 
but  the  surgeon  must  remember  that  the  manipulations  must  be  gen- 
tle and  continued  for  but  a  few  minutes.  If  reduction  by  taxis  is  not 
accomplished  in  this  manner,  the  use  of  enemas  to  empty  the  lower 
bowel  and  of  ice  locally  to  the  tumor  and  the  internal  administra- 
tion of  moderate  doses  of  morphia  may  be  adopted.  Ether  has  been 
recommended  as  a  local  application  because  of  its  refrigerant  effect. 
In  some  kinds  of  hernia  this  line  of  treatment  will  cause  the  tumor 
to  become  reducible ;  and  gentle  taxis  employed  at  the  expiration  of 
three  or  four  hours  will  effect  reduction  of  the  strangulated  gut.  A 
hot  bath  is  sometimes  apparently  efficacious,  though  in  strangulation  of 


femoral  hemia  it  appears  to  be  valueless.  If  these  measures  feil,  im- 
mediate resort  to  oiieration  for  the  relief  of  the  strangulation  is  proper. 
In  attempting  to  reduce  a  hernia  by  taxis  the  surgeon  seizes  the 
tumor  with  one  hand  and  slightly  lifts  it,  exerting  at  the  same  time  a 
little  pressure  upon  it  with  his  fingers.  The  pressure  on  the  con- 
stricted knuckle  causes,  if  the  caliber  be  not  entirely  closed  by  the 


constriction,  the  expulsion  nf  gas  and  feces  and  thereby  reduces  the 
bulk  of  the  hernia.  With  the  fingers  of  the  other  hand  he  slightly 
compresses  the  protrusion  at  the  neck  of  the  tumor,  to  prevent  the 
contents  from  bulging  over  the  ring  when  pressure  is  being  made  with 
the  other  hand.  It  is  often  well  to  draw  down  the  tumor  a  little  with 
the  right  hand,  in  order  to  pull  out  a  little  more  intestine  and  thus 
disengage  tlie  protruded  portion  from  the  grasp  of  the  ring  through 
which  it  has  cscapetl.  It  is  clear  that  the  jxirtion  of  the  hemia  which 
lias  escaped  from  the  abdomen  last  must  be  the  first  to  be  pushed 
■  back.  Hence  the  part  near  the  neck  must  be  coaxed  into  the  belly 
before  tlie  lower  part  can  be  reduced.  During  these  manipulations 
the  pelvis  should  be  slightly  raised.  Inversion  of  the  patient  so  that 
his  shoulders  are  very  much  lower  than  the  pelvis,  as  in  the  Trendel- 
enburg position  for  alnlominal  operations,  may  cause  tlie  extruded  in- 
testine to  be  retumetl  to  the  abdomen   more  readily.     In   femoral 
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hernia  the  tliigh  should  be  flexed  and  rotated  a  little  inward  in  order 
to  relax  the  fascia  lata  which  forms  the  external  femoral  or  saphenous 
opening.  The  pressure  exerted  during  taxis  should  be  gentle  and 
steady. 

The  site  of  tlie  hernia  causes  a  variation  of  the  direction  in  which 
the  pressure  should  be  exerted,  for  it  is  ejtsily  understood  that  the  gut 
must  follow  the  same  route  in  reduction  as  it  took  in  protrusion, 
though  in  the  opposite  direction.  Hence  the  line  of  pressure  proper 
in  an  inguinal  hernia  is  not  suitable  for  the  reduction  of  an  umbilical 
or  femoral  hernia.  In  the  discussion  of  Special  Hernias  the  direction 
in  which  taxis  should  be  employed  in  each  variety  will  be  given. 

When  strangulation  is  relieved  and  the  hernia  slips  back  into  the 
abdomen,  a  jxiculiar  croak  is  heard  if  there  be  gut  in  the  tumor. 
If  the  reduction  is  not  readily  effected  by  such  gentle  taxis,  the  sur- 
geon must  desist,  since  force  or  too  long  employment  of  taxis  may 
cause  bruising  of  the  intestine  and  sometimes  actual  rupture.  Two 
minutes  is  probably  long  enough  to  continue  the  efforts  in  a  small, 
tight  femoral  hernia  and  about  five  minutes  in  other  hernias,  whether 
femoral,  inguinal  or  umbilical. 

Taxis  is  more  successful  in  relie\nng  strangulation  of  recent  hernias 
than  of  old  hernias.  It  is  also  more  effective  in  inguinal  than  in 
femoral  hernias.  Anaesthetics  should  always  be  resorted  to  after  the 
first  efforts  at  taxis  have  been  ineffectual.  It  is  usually  best  to  gain 
the  consent  of  the  patient 

to  operation   before   ad-  Fio.  389. 

ministering     the     antes-     ^^^<0^^E|^^  jC^ 

thetic,  so  that  the  surgeon     ^^vJ^KxQl^  y^^^^JSH^ 

may  proceed  at  once  to       _^  ^^^K^^s!^^       ^^X^IJ^^^BS^** 
radical  measures,  if  taxis     "i—    "  '■'i     i*" """    ««     -^^■■iwr'T^^B^ 
under  anaesthesia  proves  (       )  (      ) 

unavailing.     If  another 
surgeon    has    previously 

__  1^ •.^j.««^x«^  «^^.u-«  i.^         Two  forma  of  reduction  rn  ma*sf  of  a  Mtrangulated  bemia 

made  protracted  eiiorts  to  (diagrammatic).    (Tillmanns  > 

relieve  the  strangulation 

by  taxis  or  the  hernial  tumor  is  tender  and  inflamed,  it  is  unwise  to 
make  repeated  efforts  at  reduction.  When  fecal  vomiting  has  existed 
for  some  time  and  hiccough  has  occurred,  and  especially  so  in  femoral 
hernia,  it  is  not  wise  to  make  efforts  at  taxis.  The  danger  in  these 
cases  lies  in  the  fact  that  injurious  pressure  may  be  made  uix)n  an  al- 
ready inflamed  and  gangrenous  intestine,  which  wdll  be  followed  by 
rupture  of  the  gut  or  fatal  peritoneal  inflammation.  Operation  is,  in 
such  cases,  to  be  undertaken  without  running  the  risk  of  causing  dam- 
age by  taxis.  It  is  possible  to  push  the  hernial  sac  into  the  alxlomen 
or  between  the  parietal  peritonemn  and  anterior  wall  of  the  abdomen 
without  relieving  the  strangulation.  This  is  fortunately  a  rare  occur- 
rence, but  it  should  be  remembered. 

The  operation  for  relief  of  strangulation  of  a  hernia  is  called  her- 
niotomy or  kelotomy. 


a 


Herniotomy  or  Kelotomy. 

Herniotomy  is  undorlaken  f»r  llu'  inirpot;!;  oi'  liberating  the  ma- 
Btricted  bowel  iir  omentum,  st>  tliat  the  protruded  structures  may  he 
returned  to  the  abdominal  cavity.  If  the-  pnjtruded  9tructures  are  gan- 
grenous, so  that  their  return  would  be  followi'd  by  serious  consequeoces. 
their  excision,  the  establishment  of  an  artificial  anus  or 
the  rejection  of  intestine,  with  or  without  immediate  mi- 
turiDg,  is  demanded. 

The  incision  in  beniiotomy  is  mode  in  the  long  axi? 
of  the  tumor,  and  the  coverings  of  tlie  hernia  down  t'l 
the  sac  are  carefully  divided  in  the  same  direr-tion  or  ore 
torn  apart  by  means  of  the  fingers,  forceps  or  the  handle 
of  a  scalpel.  By  this  procedure  the  hernial  sac  is  ex- 
posed. Care  niu^t  be  taken  that  the  sac  is  identified, 
because,  if  it  is  opened  unwittingly,  the  intestinal  wall 
may  be  mistaken  for  the  sae  and  incised. 

Characteristics  of  the  sac  are  its  tense,  smootit  appear- 
ant*,  and  the  longitudinal  direction  in  which  its  vc3«'ls 
run.  The  blood  vetssels  of  the  intestines  run  around  the 
gut  in  a  direction  transverse  to  its  long  axis.  Often  iW 
sac  may  I>e  picked  up  from  the  contents  of  the  hernia  ia 
such  a  way  that  the  bowel  may  be  felt  to  slip  away  (rom 
between  the  fingers  holding  tlie  sac.  In  .some  instances  in 
which  the  sac  is  distended  with  fluid,  the  sac  wall  is  si» 
thin  that  the  coils  of  intestine  or  omentum  may  be  dis- 
tinctly recognized  within.  The  sac  usually  does  not  fwJ 
as  thick  as  the  intestine,  when  pinched  between  the  floors. 
The  sac  is  picked  up  at  one  point  with  a  forceps,  and  iu 
wall  punctured  by  means  of  a  knife  held  horizontally. 
The  small  opening  thus  made  is  enlarged  until  the  whole 
interior  of  the  sac  is  exposed  to  examination.  It  is  often 
possible  to  tear  through  the  thin  sac  witli  ihe  finger  nail- 
This  is  safer  than  using  a  knife.  Ordinarily,  however, 
there  is  not  much  danger  of  injury  to  tlie  gut,  becsuac  in 
many  cases  there  is  fluid  filling  the  space  between  the  in- 
testine and  the  sac  wall.  Occasionally,  however,  tlie^t 
lies  in  immediate  contact  with  the  «ic  wall ;  then  great 
care  is  necessary  to  avoid  injuring  it. 

If  the  fluid  within  tlie  sac  is  simply  yellow  scrum,  tlif 
condition  of  the  contents  of  the  sac  may  be  considervd 
good.  The  escape  of  bloody  or  turbid  fluid,  however,  and 
especially  if  it  exhales  a  fecal  odor,  is  indicative  of  inflam- 
matory and  gangrenous  intestine  or  omentum.  The  stricture  is  next 
sought  for  with  the  finger,  and  at  the  same  time  any  atlhesions  betwwn 
the  intestine  and  omentum  or  between  these  structures  and  the  mc  »re 
broken  down.  The  finger  tip  is  then  slipped  under  the  strangulating 
band,  and  a  blunt  pointed  bistoury  or  hernia  knife  carried  aUtng  the 


UEHXIOTOMV  OR  KELOTOMY.  677 

pnlp  of  the  finger  until  it  lies  beneath  the  constrictinn.  The  knife- 
h-iiifi  fljit  tipou  the  finger  should  be  pushed  under  the  hand.  After  it 
has  bei'n  put  in  proper  |>osition,  the  edge  is  turned  against  the  tight 
l>and  and  used  so  as  to  make  two  or  three  shallow  nicks,  which  are 
better  than  a  single  ileep  one.  After  division  of  the  strirture,  taxis  is 
undertaken. 

If  sufiicieut  division  of  the  stricture  has  not  been  performed,  as  in- 
dicated h_v  the  iniiKtSfiibility  of  reduction,  the  strangulating  band  should 
l>e  divided  or  torn  a  little  more.  In  those  cases  in  which  the  strangu- 
lation is  to<i  tight  to  permit  the  entrance  of  the  tip  of  the  finger,  a 
hernia  director  should  be  carefully  inserted  under  the  tense  band. 
One  of  the  beat  fomw  is  the  Levis  notched  hernia  director,  which 
catches  the  t^trangidating  band  in  a  notch  and  holds  aside  the  intestines, 
so  that  their  injury  with  a  knife  is  almost  impossible. 

If  the  intestine  is  found  to  be  gangrenous,  the  constricting  band 
should  be  iiotcheti  and  nothing  more  done  ;  since  breaking  up  the  ad- 
hesions is  to  permit  access  tn  the  general  abdominal  cavity  of  the  fetid 
fluid  i-ontents  of  the  hernial  sac.  After  the  constriction  has  thus  been 
relieved  an  incision  should  be  made  into  the  caliber  of  the  gangrenous 
intestine,  to  |jermit  the  escape  of  feces.  An  artificial  anus  or  fecid 
fistula  will  then  be  established  at  the  site  of  the  operation.  This  may 
be  treated  by  operation  some  weeks  later,  when  the  jmtient  has  re- 
covered from  the  immediate  results  of  the  strangulation. 

In  SLime  cases  of  omental  hernia,  a  small  knuckle  of  gut  Is  wrapped 
up  or  covered  by  the  omentum.  This  shoidd  be  sought  for  before  the 
omental  hernia  is  returned,  since  the  whole  mass  may  be  returned  with 
the  hidden  intestine  still  strangulated. 

In  many  cases  of  o|>eration  for  strangulated  hernia  it  is  difficult  to 
decide  whether  the  intestine  is  in  rondilion  to  be  returned.  The  ques- 
tion is  easy  enough  of  determination  in  cases  where  actual  gangrene 
has  occurred  and  in  instances  where  there  is  not  a  great  deal  of  in- 
fiammation  ;  but  there  are  many  border  line  cases  which  require  seri- 
ous consideration.  If  the  fluid  in  the  sac  is  serous  and  the  intestine, 
though  congested,  still  has  a  shiny  surface,  it  is  proper  to  return  it. 
If  its  walls  are  ashy  gray  in  color  and  show  no  evidence  of  elasticity, 
it  is  eqiially  clear  that  gangrene  has  taken  place,  that  the  mass  should 
not  be  returned  and  that  an  artificial  anus  should  be  established.  If 
tlie  intestine  is  extensively  diseased,  resection  of  tlic  gimgrenous  por- 
tion should  be  performed.  In  sucJi  an  event  the  open  ends  of  the 
bowel  should  be  stitched  to  the  external  wound,  in  order  that  the  fecal 
contents  may  esca|X'  upon  the  surface  of  the  body,  or  circular  enteror- 
rhaphy  may  be  at  once  i)crfi>rmed  and  the  sutured  bowel  replaced  in 
the  abdomen.  To  do  this  usually  requires  an  enlargement  of  the  in- 
cision at  the  hernial  opening  in  the  \vA\\  wall.  If  the  gut  is  purplish 
in  color,  shows  ecchyniotic  spots  and  is  coveri'd  with  sticky  lymph,  it 
is  not  alwavs  clear  whether  it  should  lie  returned.  If  a  large  coil  pre- 
sents this  condition,  it  may  be  left  in  the  hernial  sac  after  the  strangu- 
lation has  been  relieved,  so  that  in  the  event  of  sloughing  the  extrava- 
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sated  feces  and  the  contaminating  fluids  from  the  diseased  structures 
may  be  kept  outside  of  the  abdominal  cavity.  Where  a  very  small 
knuckle  presents  these  characteristics,  the  surgeon  may  sometimes, 
with  wisdom,  push  the  knuckle  just  inside  the  ring,  where  it  will  prob- 
ably become  adherent  to  the  belly  wall.  If  sloughing  then  occurs  and 
gives  rise  to  perforation,  the  feces  will  have  an  opportunity  to  escape 
into  the  sac,  which  has  been  left  open,  without  invading  the  general 
peritoneal  cavity. 

If  by  accident  the  intestine  has  become  oj>ened  during  the  division 
of  the  coverings,  the  wound  should  be  brought  together  by  Lembert^s 
sutures,  as  described  in  Wounds  of  the  Intestines.  Subsequently  it 
should  be  returned  to  the  abdomen  as  if  no  such  accident  had  oc- 
curred. If  the  protnided  omentum  is  small  in  amount  and  not  gan- 
grenous, it  should  l)e  returned.  If,  however,  a  large  omental  mass 
is  present  or  if  an  omental  hernia  of  any  size  is  thickened  or  in- 
flamed, a  ligature  should  be  cast  around  it  near  the  neck  of  the  sac, 
the  part  outside  of  the  ligature  cut  off*  and  the  stump  pushed  back 
into  the  abdomen.  Silk  or  catgut  ligatures  may  be  used.  The  stump 
or  pedicle  may  be  tied  in  sections  by  interlocked  ligatures,  if  it  is 
large.     The  effort  to  tic  individual  omental  vessels  is  injudicious. 

The  last  step  in  herniotomy  is  the  treatment  of  the  sac.  If  the  pa- 
tient is  weak  or  if  complications  arise  from  the  condition  of  the  gut 
or  from  peritoneal  inflammation,  the  sac  should  be  let  alone  and  the 
external  wound  closed  with  sutures  or  left  open  as  previously  de- 
scribed. If,  however,  these  complications  do  not  exist,  the  proper  op- 
eration for  radical  cure  should  then  be  undertaken. 

The  afl^r-treatment  of  cases  of  hernia  is  identical  with  that  of  other 
abdominal  operations.  Some  pressure,  however,  should  be  made  upon 
tlie  wound  by  the  dressing  in  order  to  prevent  recurrence  of  the 
hernial  protrusion.  It  was  formerly  the  practice  in  certain  cases  to 
divide  the  constriction  causing  strangulation  without  opening  the  sac. 
This  method  of  oi)eration  is  now  abandoned  ;  since  it  is  better  to  see 
the  contents  of  the  sac,  and  the  former  fear  of  exiK)sing  the  peritoneum 
is  unknown  to  an  aseptic  operator. 

The  symptoms  of  strangulation  usually  disappear  immediately  aft^r 
the  reduction  of  the  gut,  whether  it  has  been  accomplished  with  or 
without  operation. 

A  ]>ersistence  of  vomiting  due  to  the  anaesthetic  may  seem  to  indi- 
cate that  the  hernia  has  not  been  relieved.  This  vomiting,  however, 
soon  stops  ;  it  has  not  the  gushing  character  of  vomiting  from  stran- 
gulation and  is  more  apt  to  be  accompanied  with  retching.  Tempo- 
rary paralysis  of  the  muscular  coat  of  the  gut  by  interfering  with 
peristalsis  may  simulate  a  condition  of  strangulation,  while  the  presence 
of  another  unsuspected  hernia  which  is  strangulated  may,  of  course, 
give  rise  to  a  continuation  of  the  dangerous  symptoms.  Gangrene 
of  the  gut  occurring  after  reduction  may  cause  perforation  and  peri- 
tonitis. In  rare  instances  the  intestine  may  become  strangulated  within 
the  abdomen  as  a  result  of  inflammation  in  the  neighborhood  of  the 
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hernia.  Acute  enteritis  and  peritonitis,  moreover,  may  give  rise  to 
alarming  symptoms.  In  all  such  cases  laparotomy  in  the  median  line 
should  be  performed  if  within  a  reasonable  time  the  cause  of  the  com- 
plicution  is  not  evident. 

It  is  impossible  to  insist  too  strongly  upon  the  necessity  for  early 
interference  in  cases  of  strangulated  hernia.  Nearly  all  ease-s  will 
promptly  recover  if  strangulation  is  quickly  relieved,  while  nearly  all 
will  terminate  fatally  if  this  is  not  effected.  It  is  the  continuation  of 
efforts  at  taxis  and  the  postponement  of  o[>cration  that  causes  the 
fatality  in  patients  the  subjects  of  this  dangerous  surgical  disorder. 

SFBOIAL  HERNIAS. 

The  most  common  sites  of  hernia  are  the  inguinal  canal,  the  femoral 
canal  and  the  umbilicus;  hence,  inguinal,  fomorul  and  umbilical 
hernias  must  receive  special  consideration. 

Inguinal  Hernia. 
Anatomy  and   Pathology. — In    inguinal  hernia  the  interttine  or 
omentum  escapes  through  the  inguinal  or  spermatic  canal.     In  some 
caiws  the  hernia  traverse.^ 

the  entire  length  of  the  j,-,,,   3^] 

canal,  whereas  in  other 
cases  it  comes  through 
the  abdominal  wall  di- 
rectlybehind  the  external 
opening,  which  is  called 
anatomically  the  external 
inguinal  or  spermatic 
ring.  In  the  former 
case  the  hernia  is  called 
an  oblique  inguinal  her- 
nia, in  the  latter  case  a 
direct  inguinal  hernia. 
In  the  first  variety  the 
neck  of  the  hernial  pro- 
trusion lies  external  to 
the  deep  epigastric  ar- 
tery, but  in  the  second 
variety  it  is  internal  to 
that  vessel.     In  oblique 

hernia,    then,     the    intCS-  LtrgcUbUl  bemla.     (Aulbor'.ow.l 

tine  leaves  the  abdominal 

cavity  at  the  internal  inguinal  spermatic  or  abdominal  ring,  fol- 
lows the  canal  tlirongh  the  abdominal  wall  and  es«i|K'9  at  its  lower 
opening,  called  the  external  ingninal,  spermatic  or  alKlominal,  ring. 
Here  it  appears  an  a  tumor  lying  outside  of  the  aj)oneuro.sis  of  the 
external  oblique  muscle,  just  above  the  body  of  the  pubic  l>one.     If 


the  protrusion  is  not  large  enoiigli  to  follow  the  course  of  the  entire 
caaai  and  make  its  exit  at  the  external  ring,  the  hernia  is  eall«d  in- 
complete, beeause  the  viscera  have  not  corapletely  followed  the  canal, 
but  lie  within  it.  If  the  hernia  esrajies  from  tlie  external  ring  it  h  a 
complete  one.  As  the  complete  hernia  increases  in  size,  tJie  intes- 
tine deaeends  into  the  scrotnm  or  vulva  and  it  is  then  denonunated  a 
scrotal  or  labial  hernia.  An  incomplete  hernia  is  oft«n  termed  n 
bubonocele. 

The  ix)verings  of  a  complete  oblique  inguinal  hernia  are  skin,  super- 
ficial fascia,  intcr-Golumnar  fascia,  cremaster  fascia,  futmel-ehapcd 
process  of  the  transversal  is  fascia  (infundibuliforni  fascia),  ^^ubperilo- 
neal  fat  and  peritoneum  (sac).  In  the  female  there  is  no  CTpmiisitT 
fascia,  and  hence  this  covering  is  wanting.  In  incomplete  oblique  in- 
guinal hernia,  there  is  instead  of  the  inter-columnar  fascia,  a  covering 
formed  by  the  aponem-osie  of  the  external  oblique  muscle  and  instead 
of  the  cremaster  fascia  the  lower  fibers  of  the  internal  oblique  and 
trausversalis  muscles  make  a  covering.  In  this  instance  there  is  no 
difference  between  the  male  and  the  female. 

The  stricture  in  stmngidated  oblique  inguinal  hernia  occurs  at  either 
the  internal  or  external  ring,  or  in  the  canal. 

There  are  several  varieties  of  oblique  in- 
guinal hernia.  In  the  acquired  form  the 
peritoneal  sac  is  pushed  down  through  the 
inguinal  canal  and  into  the  scrotum,  so  that 
the  hernia  usually  lies  above,  or  in  front  of 
and  above,  the  testicle  or  c-ord. 

In  congenital  inguinal  hernia  the  intestine 
descends  into  the  scrotum  along  tlie  unobllt- 
enitt'd  funit'idar  process  of  the  peritoneum, 
which  mukes  the  fcetul  canal  between  ibe 
vaginal  tunic  of  the  testicle  and  tlie  abdomm. 
In  these  instances  the  ])rotruded  gut  liw 
within  the  vaginal  tunic  aud  conies  in  direct 
contact  with  the  testicle.  There  is  no  trw 
hernial  sac. 

In  another  form  the  hernial  sac  may  br 
pushed  down  behind  the  unobliterated  funics 
ular  prcK»?ss  and  give  rise  to  what  has  htvu 
termed  infantile  inguinal  hemta.  Varieties 
of  inguinal  hernia  occur  in  which  the  rela- 
tions of  the  sac  and  the  funicular  process  vary  from  the  most  fpequein 
varieties  just  given. 

Direct  inguinal  hernia  is  a  protrusion  through  the  abdominal  wall 
behind  the  external  inguinal  ring.  In  this  variety  the  gut  does  not 
enter  the  inguinsd  canal  but  after  piercinj;  the  wall  escajK^  through  tin- 
external  ring.  Sometimes,  however,  it  bursts  through  the  belly  irall 
a  little  outside  of  the  external  ring,  and  then  does  enter  Uic  lowtr 
part  of  the  canal  betore  emerging  at  the  ring.      The  neck  of  the  sac  in 
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both  varieties  nf  direct  hernia  in  internal  to  the  deep  epigastrie  artery. 
In  indirect  or  oblique  hernia  the  neck  of  the  sac  is  external  to  the  deep 
epigastric  artery. 

The  protruding  intcstiuo  in  direL-t  hernia  may  push  tho  conjoined 
tendon  in  front  of  it,  may  go  throngli  an  opening  in  tlie  tendon  or  may 
pass  under  its  lower  border.  The  coverings  of  direct  in^inal  hernia 
lire  skin,  superficial  fascia,  inter-coluinnur  fascia,  conjoined  tendon, 
transveraalia  fascia,  subperitoneal  fat,  and  peritoneum  (sac).  It  is  evi- 
dent that  a  covering  from  the  conjoined  tendon  will  not  be  present  if 
tlie  hernia,  instead  of  stretching  and  pushing  forward  this  tendon,  per- 
forates it  or  goes  under  its  lower  border.  The  strangulation  of  a  di- 
rect inguinal  hernia  occurs  at  the  external  ring  or  at  the  opening  in 
the  conjoinetl  tendon. 

Diagnosis. — The  differential  diagnosis  between  oblique  and  direct 
hernia  is  often  difficult,  because  when  an  oblique  heniia  attains  con- 
siderable size  or  has  existed  for  a  long  time,  the  internal  ring  is  by  the 
weight  of  the  tumor  dragged  down  until  it  is  directly  behind  the  ex- 
ternal opening.  The  neck  of  the  sac,  therefore,  lies  immediately  over 
the  Itody  of  the  pubes  and  seems  to  be  at  tho  external  inguinal  ring. 
A  direct  hernia  may  descend  into  the  scrotum  or  labium  exactly  as 
docs  an  oblique  hernia. 

Inguinal  hernias  present  tiie  general  signs  and  symptoms  of  all  her- 
nial tumors.  The  neck  of  the  sac  in  old  oblique  hernias,  and  in  re- 
cent direct  ones  as  has  just  been  stated,  is  over  the  body  of  the  pubes 
and  internal  to  the  spine  of  the  pubes.  In  recent  oblique  hernias  the 
inguinal  canal  is  filled  up  with  a  protrusion,  which  can  be  seen  and 
felt  occupying  an  oblique  position  above  Poupart's  ligament.  The 
tumor  is  reducible  at  first,  if  subjected  to  moderate  pressure  applied 
upward  and  outward. 

An  incomplete  oblique  hernia  might  be  mistaken  for  a  femoral  hernia 
which  has  curled  up  over  Poupart's  ligament,  but  is  differentiated  by 
the  fai't  that  a  femoral  hernia  has  its  neck  below  Poupart's  ligament, 
and  external  to  the  spine  of  the  pubes.  The  inguinal  canal  in  femoral 
hernia  is  unoccupied  by  a  mass,  while  in  oblique  inguinal  hernia,  even 
when  incomplete,  the  mass  seems  to  fill  up  or  to  occupy  at  least  part 
of  the  canal. 

Chronically  enlarged  lymphatic  glands  may  resemble  Inguinal  her- 
nia, but  here  the  tumor  is  apt  to  show  the  characteristic  signs  of  en- 
lai^ed  or  inflamed  glands  and  the  inguinal  canal  is  unoccupied  by  any 
swelling.     The  characteristic  impulse  of  hernia  is  also  absent. 

An  encysted  hydrocele  of  the  spermatic  cord  occupies  a  position 
similar  to  inguinal  hernia.  It  is,  however,  tense,  oval  and  well- 
defined  in  outline  and  without  impulse.  A  cyst  of  the  canal  of  Nuck 
in  the  female  presents  similar  characteristics.  An  encysted  hydrocele 
of  the  spermatic  cord  can  sometimes  be  pushed  up  into  the  belly. 

An  undescended  testicle  may  be  distinguished  from  an  inguinal 
hernia  by  absence  of  imptdse  on  coughing,  and  by  the  facts  that  the 
tumor  is  not  retlucibie,  tliat  jiressure  produces  the  ]ieculiar  sickening 


tosticular  i>ain  and  tliat  the  testicle  on  the  oorreaponding  aide  is  ab- 
eent  from  the  scrotum.  An  iaflamcd,  uDdcscended  testicle  may  give 
rise  to  vomiting  which  will  suggest  strangulated  hcmia.  The  vomit- 
ing, however,  is  not  gushing,  as  is  that  which  occurs  as  a  B%~mptom  of 
strangulated  hernia.  In  doubtful  cases  an  exploratoiy  incisioD  is  jus- 
tifiable. 

A  B<?rotal  hemia  may  be  confounded  with  hydrocele,  orchitis,  solid 
tumor  of  the  testicle  and  varicocele.  Hydrocele  of  the  vaginal  tunic 
is  often  translucent  and  is  a  tense,  semi  fluctuating  tumor  without  im- 
pulse. Its  rounded  upjjer  maigin  is  generally  very  distinctly  felt 
when  the  surgeon's  fingers  are  placed  upon  the  upper  [lart  of  the  ooid 
and  the  tumor  is  pushed  up  against  thcrie  fingers  by  pressure  exerted 
with  the  other  hand.  Tliis  well  defined  upper  limit  is  verj-  dififerent 
from  the  gradual  extinction  of  the  upper  portion  of  a  hernia  as  it 
blends  with  or  is  lost  in  the  belly  wall. 

It  must  not  be  forgotten,  however, 
Fia.  303.  that  in  hydrocele  of  infanta  the  fluid 

can   sometimes   be    pushed  back  into 
the  abdomen  so  as  to  simulate  hernia. 
There  is,  fortunately,  no  such  croak- 
I  ing  sound  accompan\'ing  the  disappear^ 
I  ance  of   the  tumor   as    is   frequeBtly 
heard  in  reducible  hernia.     Unfortu- 
nately for  diagnostic  purposes  the  her- 
nia of  children   is  sometimes  translu- 
cent, and  thus  resembles  hydrocele. 

In  orchitis  the  tumor  is  heavy,  show- 
ing signs  of  inflammation,  and  is  more 
or  less  ovoidal  and  hard.     The  swel- 
ling docs  not  extend  up  into  the  in- 
•  guinal  canal. 

Varicocele  disappears  when  the  pa- 
tient lies  down,  is  increased  by  pres- 
sure made  uiron  the  external  inguinal 
iivdmceie  ""gj  gives  the  sensation  of  a  bag  of 

.„.„.„..„.,„,  worms  under  the  skin  and  conveys  to 

the  finger,  on  coughing,  a  thrill  latber 
than  an  impulse.  Re<lucible  hernia  is,  after  reduction,  prevented  frcHU 
reourrinfT  by  )>ressure  at  the  external  abdominal  ring,  and  therein  difl^rs 
from  varicocele. 

Treatment. — The  treatment  of  inguinal  hernia  is  identical  with 
the  trcatm<'nt  di-scrihed  for  hemia  in  freneral.  The  incision  of  the 
constricting  fiir^jia  or  tendon  at  the  riufr,  in  operations  for  strangula- 
tion, should  h>-  inadi-  directly  u))wanl  in  order  to  avoid  the  epigastric 
arterj-,  which  will  In;  ujiuii  tluf  inner  or  outer  side  of  the  neck  acronl- 
ing  as  the  hernia  U  •fbliijiii-  ordiri.-<.'t.  As  it  is  often  difficult  to  decid«^ 
which  variety  of  inguinal  hiniia  i-xist.-,  the  position  of  the  eiMgastric 
artery  is  umiTtaiii,  heui-<-  imirion  dinf.-tly  upward  is  safest     If  an 


High'  iBjroiniil  lirruJu  unit  IrO  li; 
•h<.wluK  tlie  <]lir^r.'n<v  In  th.-  dwl 
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undescended  testicle  lies  in  the  groin  and  is  a  complication  of  strangu- 
lated hernia,  it  may  be  necessary  to  excise  the  testicle  at  the  time 
herniotomy  is  done.  Indeed,  such  excision  may  be  demanded  in  the 
treatment  of  reducible  hernia  accompanied  by  undescended  testicle,  in 
order  to  make  it  possible  for  the  patient  to  endure  the  pressure  of  a 
truss  in  this  region.  The  radical  operation  has  been  described  under 
the  Treatment  of  Hernia. 

Femoral  Hernia. 

Anatomy  and  Pathology. — Femoral  hernia  is  never  congenital,  and 
occurs  in  women  more  often  than  in  men.  The  protruding  viscera  es- 
cape from  the  abdomen  into  the  sheath  of  the  femoral  vessels.  Usually 
the  exit  is  made  internally  to  the  femoral  vein  through  what  is  called 
the  internal  femoral  ring.  The  descending  intestine  then  follows  the 
femoral  canal  and  comes  out  upon  the  thigh  at  the  saphenous  opening, 
also  called  the  external  femoral  ring.  If  the  tumor  increases,  it  turns 
up  over  the  falciform  process  of  the  fascia  lata  and  lies  just  below  or 
may  even  overlap  Poupart's  ligament.  In  the  latter  case  the  tumor  liefe 
beneath  the  integument  upon  the  aponeurosis  of  the  external  oblique 
muscle  of  the  abdomen,  but  the  neck  of  the  sac  is  at  the  internal  fem- 
oral ring.  This  ring  or  opening  is  situated  below  Poupart's  ligament 
and  above  the  horizontal  ramus  of  the  pubic  bone,  where  this  bone  is 
covered  by  the  pectineus  muscle.  Toward  the  middle  line  the  ring  is 
bounded  by  the  sharp  edge  of  Gimbemat^s  ligament,  while  on  the 
outer  side  it  is  separated  from  the  common  femoral  vein  by  a  thin, 
fibrous  partition  within  the  sheath  of  the  femoral  vessels.  Sometimes 
the  hernia  lies  in  the  femoral  canal  and  does  not  escape  at  the  external 
femoral  ring  or  saphenous  opening.  It  is  then  an  incomplete  femoral 
hernia. 

There  are  no  structures  of  importance  on  the  inner  and  upper  sides 
of  the  neck  of  the  hernial  sac. 

When  the  obturator  artery  takes  its  origin,  as  an  anomaly,  from 
the  deep  epigastric  artery,  it  occasionally  curves  around  the  inner  side 
of  the  neck  of  the  sac.  It  is  then  in  danger  of  being  wounded  in  the 
operation  of  herniotomy,  when  the  stricture  at  the  neck  of  the  sac  is 
divided. 

The  coverings  of  a  complete  femoral  hernia  are  skin,  superficial 
fisuscia,  cribriform  fascia,  anterior  layer  of  the  sheath  of  the  femoral 
vessels,  femoral  septum,  subperitoneal  fat  and  peritoneum  (sac).  These 
coverings  are  often  thinned  so  that  the  hernia  seems  to  be  almost  di- 
rectly under  the  skin.  In  other  cases,  however,  the  coverings  are 
thickened.  If  the  hernia  is  incomplete,  the  fascia  lata  becomes  a  cov- 
ering in  place  of  the  cribriform  fascia.  When  strangulation  occurs  in 
femoral  hernia  the  stricture  is  either  at  the  saphenous  opening,  at 
Gimbernat's  ligament  or  at  the  neck  of  the  sac. 

Diagnosis. — Femoral  hernia  presents  the  ordinary  symptoms  of 
hernia.  The  tumor  is  usually  small,  tense,  globular  or  ovoidal  in 
shape,  and  situated  below  Poupart's  ligament,  with  its  long  diameter 
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transverse  or  oblique.  The  neek  of  the  sac  is  felt  to  be  external  to 
the  pubic  spine ;  this  distinguishes  it  from  inguinal  hernia,  in  which 
the  neck  of  the  sac  is  internal  to  the  pubic  spine.  The  essential  point 
in  the  diagnosis  of  femoral  hernias  from  inguinal  hernias  is  the  posi- 
tion of  the  neck  of  the  hernia  relative  to  the  spine  of  the  pubes. 
The  neck  is  outside  of  the  spine  in  femoral  hernia.  A  femoral  hernia 
never  attains  the  immense  size  that  is  possible  in  inguinal  hernia. 

A  group  of  enlarged  lymphatic  glands  about  the  saphenous  open- 
ing may  resemble  a  femoral  hernia.  If  a  small  femoral  hernia  is 
overlaid  by  enlargtKi  glands,  the  hernia  may  escape  notice  even  when 
symptoms  of  strangulation  are  present.  Suspicious  symptoms  occur- 
ring in  such  a  case  should  cause  an  exploratory  operation  to  be  insti- 
tuted. 

A  psoas  abscess  [K)inting  in  the  groin  gives  rise  to  a  swelling  near 
the  site  of  the  femoral  hernia.  In  such  Ciises  the  tumefaction  is  usually 
outside  of  the  femoral  vessels  instead  of  inside,  as  in  hernia ;  there  is 
some  fulness  in  the  iliac  fossa,  the  tumor  shows  some  fluctuation  and 
fhere  is  often  evidence  of  tubercular  disease  in  the  spinal  column. 

Varicosity  of  the  saphenous  vein  may  give  rise  to  a  small  tumor  in 
the  neighborhood  of  the  saphenous  opening.  It  presents  the  charac- 
teristic tortuosity  of  varicose  veins,  and  will  probably  be  found  as- 
sociated with  a  varic<^se  condition  down  the  inner  side  of  the  thigh. 

Treatment. — Reducible  femoral  hernias  should  be  reduce<l  and  the 
recurrence  of  protrusion  prevented  by  wearing  a  truss.  Operations 
for  a  radical  cure  have  been  described  under  the  Treatment  of  Hernia. 
In  strangulateil  femoral  hernia  taxis  should  be  undertaken  with  the 
thigh  slightly  flexed  upon  the  pelvis,  adducted  and  rotated  inward, 
in  order  to  relax  the  falciform  edge  of  the  saphenous  opening.  If 
the  tumor  is  large,  pressure  should  be  directed  downward  before  the 
hernia  is  pushed  upward  and  backward.  As  in  all  hernias,  lifting  up 
the  tumor  so  as  to  draw  a  little  more  hitestinc  out  through  the  ring 
is  often  a  good  i)reliminary  manipulation.  In  reducing  the  hernia  it 
must  be  recollectcHl  that  the  portion  of  the  gut  which  has  protruded 
last  must  be  pushed  into  the  abdomen  first. 

Etherization,  opium  and  hot  baths  are  not  very  efficacious  in  aiding 
the  reduction  of  strangulated  femoral  hernia  ;  hence,  early  operation  is 
demanded  in  eases  that  do  not  yield  to  moderate  taxis.  The  incision 
should  be  a  vertical  one.  The  skin  over  the  hernia  is  usually  pinched 
up  in  a  fold  and  laid  open  by  transfixion,  because  the  thinness  of  the 
coverings  renders  an  incision  made  by  puncture  from  the  exterior  a 
little  dangerous.  The  point  of  strangulation  is.  discovered  by  the  tip 
of  the  finger,  aft<T  opening  the  sac.  The  strangulating  band  should  be 
divided  by  incision  inward  and  upward.  Several  shallow  notches  are 
Ix'tter  than  one  dt'cp  one,  since  there  is  less  [)ossibility  of  injuring  an 
abnormal  obturator  artery,  which  might  be  present,  curving  around 
the  neck  of  the  sac  or  along  the  edge  of  Gimbernat's  ligjiment.  The 
occasional  abnormal  course  of  this  artery  renders  the  UvSe  of  a  quite 
dull  hernia  knife  judicious  at  this  stage  of  the  operation,  since  the 
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arterial  wall  is  less  liable  to  be  injured  with  a  dull  knife  than  with  a 
sharp  one.  The  dense  fibrous  tissue  causing  the  stricture  is  readily 
8awe<l  through  with  a  dull  edge.  Sometimes  the  surgeon  can  feel  the 
arterj-  beating  as  he  pushes  the  tip  of  his  finger  against  the  edge  of 
Gimbemat's  ligament.  Under  such  circumstances,  incision  of  or  notch- 
ing Gimbernat's  ligament  close  to  the  pubic  bone  is  less  liable  to  do 
damage  than  the  ordinary  cut  upward  and  inward.  It  is  said  that 
incision  directly  inwani  is  not  so  satisfactory  as  one  inward  and  up- 
ward, since  it  is  apt  to  make  a  larger  wound,  and  causes  difficulty  in 
restraining  the  hernia  afterward  by  means  of  a  truss. 


Umbilical  Hernia. 

Anatomy  and  Pathology. — A  hernia  occurring  at  the   navel    is 
termed  an  umbilical  hernia.     It  occurs  in  infants  through  the  um- 
bilical ring,  and  in  adults  eitlier  close  to 
or  at  tliat  opening.     This  form  of  hernia  *'*'■  ^^■ 

is  most  frequent  in  in&nts  and  in  old, 
corpulent  women.  The  hernial  sac  is 
thin  and  often  full  of  holes.  The  con- 
tents of  the  sac  are  usually  omentum  with 
some  coils  of  intestines  wrapped  up  in  it. 
The  coverings  of  an  umbilical  hernia  are 
skin,  superficial  fascia,  transversalis  fas- 
cia, and  peritoneum  (sac).  Very  often 
these  coverings  are  so  thin  that  there  is 
scarcely  anything  outside  of  the  heruiu 
but  the  skin  and  the  peritoneum.  In 
adults  this  hernia  may  become  very  large 
and  it  is  frequently  more  or  less  irre- 
ducible. Obstruction  is  not  uncommon ; 
strangulation  is  comparatively  rare. 

Treatment. — In  infants  the  condition 
IB  often  cured  spontaneously.  Neverthe- 
less, it  is  wise  to  keep  the  hernia  reduced 
by  placing  over  the  umbilicus  a  pad  held 
in  place  by  means  of  adhesive  plaster  or 
a  bandage.  A  lai^  coin  or  a  piece  of  cork 
wrapped  up  in  adhesive  plaster  with  the 
adhesive  ei<lc  out  may  be  applie<l  with 
great  satisfaction.  The  adhesive  surface 
of  the  plaster  keeps  the  coin  from  slip- 
ping, and  a  broad  strip  of  adhesive  plas-  L«ge u«jWii™i>erDii  (Au.h<,r'»c»o.) 
ter  carrie<l  over  the  whole  with  the  ends  flW        f 

reaching  the  back  makes  a  convenient  dressing.  It  slioidd  be  employed 
for  several  months,  being  renewed  about  once  a  week  ;  at  which  time 
the  skin  should  be  washed.  lu  adults  an  umbilical  truss  or  an  elastic 
bandage  should  be  applied. 
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If  strangulation  occurs,  an  incision  for  the  relief  of  the  stricture  is 
demanded.  The  external  wound  is  usually  made  over  the  top  of  the 
tumor.  It  does  not  make  very  much  difference  in  what  direction  the 
constricting  band  is  divided,  as  there  are  no  structures  of  importance 
around  the  umbilical  aperture.  An  upward  incision,  however,  is  prob- 
ably the  most  desirable.  In  oiK?ning  the  sac  great  care  should  be 
taken,  because  the  coverings  are  so  thin  that  the  intestine  may  be 
suddenly  and  unexpectedly  wounded.  The  protruding  omentiun 
should  be  ligated  and  excised,  after  which  the  stump  should  be  re- 
turned. Any  portion  of  intestine  hidden  from  view  by  thickened 
omentum  should  be  carefully  searched  for,  since  the  strangulation  of 
gut  may  be  unrelieved  unless  the  intestine  is  fully  inspected.  After 
the  strangulation  has  been  overcome  and  the  sac  excised,  the  edges  of 
the  ring  should  be  freshened  and  sutured  with  silk  or  chromicized  or 
formaldehyde  catgut  sutures. 

In  umbilical  hernias  giving  trouble  because  of  their  irreducibility 
or  tendency  to  become  obstructed,  radical  operation  is  justifiable. 
This  is  probably  judicious  in  all  except  small  umbilical  hernias,  which 
are  easily  controlled  by  trusses. 

Sometimes  hernia  occurs  in  the  linea  alba  between  the  navel  and  the 
ensiform  cartilage.  They  are  usually  small  and  should  be  treated  by 
the  radical  operation. 


CHAPTER    XXIV. 

DISEASES  OF  THE  RECTUM. 

EXAMINATION   OF    THE    BECTUM. 

The  outlet  of  the  rectum  is  guarded  by  an  external  sphincter  of  vol- 
untary muscle  and  an  internal  sphincter  of  involuntary  muscle.  The 
internal  sphincter  is  situated  above  and  partly  within  the  external 
sphincter.  A  crescentic  fold  of  mucous  membrane  at  the  right  and 
anterior  side  of  the  rectal  tube,  two  and  a  half  or  three  inches  above 
the  anus  is  sometimes  called  the  third  sphincter.  Its  presence  is  to 
be  remembered  because  the  ends  of  bougies  may  become  entangled  in 
it.  For  examination  of  the  rectimi,  the  patient  should  be  put  in  the 
knee-elbow  position  with  the  buttocks  toward  the  light,  after  a 
thorough  evacuation  and  cleansing  of  the  rectum  by  means  of  warm 
water  injections.  The  oiled  forefinger  of  the  surgeon  is  then  intro- 
duced. Inspection  of  the  interior  is  accomplished  by  specula  of 
various  forms.  A  long  cylindrical  speculum  and  a  head  mirror  will 
permit  examination  of  the  sigmoid  flexure  in  addition  to  the  rectum. 

Malformations  of  the  Rectum. 

Pathology. — Certain  congenital  malformations  of  the  anus  and 
rectum  require  operative  treatment.  These  congenital  deformities  are 
ordinarily  discovered  soon  after  the  birth  of  the  child,  by  the  absence 
of  intestinal  discharge  and  by  the  occurrence  of  vomiting.  The  anus 
may  be  entirely  occluded  or  it  may  be  represented  by  a  minute  orifice 
through  which  the  meconium  and  feces  are  not  effectually  expelled. 
In  other  cases  the  anus  may  be  entirely  absent,  and  the  skin  between 
the  buttocks  nol  even  dimpled  in  the  anal  region.  The  partition 
between  the  surface  and  the  end  of  the  rectal  pouch  varies  in  such 
cases  from  a  quarter  of  an  inch  to  an  inch  in  thickness.  If  the  oc- 
cluding tissue  is  thin,  it  may  bulge  down  when  the  child  cries  and 
transmit  to  the  eye  the  dark  color  of  the  meconium  on  the  other  side  ; 
thereby  indicating  that  it  is  of  no  considerable  thickness.  In  some 
cases  the  anus  is  perfectly  formed  and  it  is  only  by  the  introduction 
of  a  probe  or  the  finger  that  the  nurse  or  the  surgeon  discovers  that 
the  exterior  orifice  has  no  connection  with  the  rectum  above.  In  still 
other  instances,  the  whole  rectum  may  be  absent,  and  the  large  bowel 
terminate  in  a  blind  pouch  at  the  top  of  the  sacnim  or  at  a  still  higher 
point.  In  these  cases  the  anus  is  usually  imperforate — that  is,  absent. 
Clinically,  it  may  be  impossible  to  tell  a  case  of  simple  imperforate  or 
absent  anus  from  a  case  of  imperforate  anus  complicated  or  associated 
with  imperforate  rectum.  It  is  readily  seen  that  if  the  anus  is  absent, 
the  surgeon  has  no  means  of  discovering  whether  the  rectum  is  present 
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or  absent,  unless  examination  of  the  external  surface  of  the  abdomen 
gives  indications  of  a  swelling  due  to  retention  of  the  intestinal  con- 
tents in  a  colon  which  has  no  lower  outlet. 

Treatment. — The  operative  treatment  in  these  cases  consists  in  dis- 
secting through  the  perineum  toward  the  rectum,  with  a  view  of  estab- 
lishing an  outlet  for  the  meconium  and  feces.  If  only  a  thin  diaphragm 
causes  the  obstruction,  a  crucial  incision  liberates  the  retained  contents 
and  converts  the  deformity  into  a  normal  condition.  Operation  under 
such  circumstances  is  unattended  with  shock,  and  the  functions  are 
soon  normally  performed.  If  a  deep  dissection  is  required  to  find  the 
lower  end  of  the  bowel,  the  operation  is  a  serious  one  and  may  terminate 
fatally  from  shock.  Under  such  circumstances,  a  straight  incision  is 
made  from  behind  the  scrotum  to  the  iX)int  of  the  coccyx  and  gradually 
deepened  backward  and  upward,  following  the  line  of  the  coccygeal 
curve.  Caution  is  required  to  avoid  injuring  the  bladder.  Excision 
of  the  coccyx  has  been  advocated  in  order  to  gain  room  for  such  oper- 
ative manipulation,  when  the  lower  end  of  the  rectum  is  situated  at  a 
high  point. 

Some  authorities  advise  that  when  the  bowel  is  found,  an  attempt 
should  be  made  to  draw  it  down  and  to  stitch  its  wall  to  the  skin. 
This  can  seldom  be  accomplished  if  the  distance  is  great ;  and  as  it  is 
a  somewhat  dangerous  operative  procedure  under  such  circumstances, 
it  is  probably  best  not  to  attempt  it.  If  a  dissection  extending  from 
an  inch  to  an  inch  and  one  half  upward  does  not  enable  the  operator 
to  find  the  rectum,  iliac  colostomy  on  the  left  side  of  the  abdomen  is 
the  proper  operation.  If  it  is  uncertain  whether  the  descending  colon 
is  properly  developed,  colostomy  above  the  right  groin  is  to  be  done. 

The  rectum  or  colon  occasionally  opens  into  the  bladder,  urethra  or 
vagina,  or  uiK>n  the  surface  of  the  body  at  some  distance  from  the 
anal  region.  In  such  congenital  deformities  an  attempt  should  be 
made  to  open  the  normal  route  from  the  anal  region  to  the  intestines ; 
when  this  has  been  done  successfully  the  abnormal  opening  will  close 
spontimeously  or  may  be  occluded  by  plastic  operation.  If  it  is  im- 
possible to  construct  a  canal  from  the  anus  to  the  bowel  when  the  rec- 
tum opens  into  the  bladder,  it  is  proi)er  to  make  a  i>erineal  incision 
into  the  posterior  urethra,  in  order  to  permit  free  escai)e  of  the  in- 
testinal contents.  If  the  rectum  opens  into  the  vagina  by  a  large 
orifice,  ojHjration  may  be  deferred  until  the  child  is  two  or  three 
years  old. 

After  constructing  new  openings  for  the  escape  of  feces,  in  cases  of 
congenital  malformation  of  the  anus  and  rectum,  the  surgeon  must  use 
rectal  l)ougies  or  have  the  mother  insert  her  finger  daily,  in  order  to 
prevent  cicatricial  stricture. 

Pruritus  of  the  Anus. 

Pathology  and  Symptoms. — Pruritus,  or  itching,  of  the  anus  is 
usually  most  troublesome  at  night.  It  may  be  due  to  lice,  to  the 
vegetable  parasite  causing  eczema  marginatum,  to  thread  worms  or  to 
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a  papular  eruption  about  the  anus,  or  it  may  be  secondan^  to  uterine 
disease.  In  some  cases  the  gouty  diathesis  is  probably  a  predisposing 
cause.  The  symptoms  are  violent  itching,  making  it  often  impossible 
for  the  patient  to  abstain  from  scratching,  while  locally  there  is  little 
or  no  cause  for  the  troublesome  affection,  except  perhaps  a  little  red- 
ness of  the  skin.  In  old  cases  there  may  be  enlargement  of  the  cu- 
taneous folds  at  the  anal  opening,  and  the  skin  may  be  thickened  and 
discolored  by  prolonged  inflammation,  due  to  scratching.  Hemor- 
rhoidal tumors  may  be  associated  with  anal  pruritus. 

Treatment. — Aiial  pruritus  is  to  be  treated  by  removing  the  cause, 
and  by  keeping  the  bowels  open  and  the  parts  well  washed.  It  is 
important  that  after  washing,  the  skin  should  be  thoroughly  dried  by 
a  soft  towel  or  absorbent  cotton  without  rubbing  the  skin,  since  the 
least  nibbing  may  start  an  attack  of  itching,  which  will  be  followed 
by  scratching.  Carbolic  acid  is  probably  the  best  application  to 
relieve  the  intense  itching.  It  may  be  used  in  a  lotion  containing 
fi-om  fifteen  grains  of  carbolic  acid  to  the  ounce  of  water,  with  which 
a  little  glycerin  is  mixed.  About  five  grains  of  fused  potassa  may 
be  added  to  the  ounce  of  liquid  with  advantage.  Tar  ointment  and 
sulphur  ointment  are  also  valuable.  Arsenic  given  internally  seems  at 
times  serviceable.  If  the  disease  is  manifestly  due  to  a  gouty  tendency, 
colchicum,  a  properly  regulated  diet  and  exercise  are  important  ad- 
juvants. Relief  has  sometimes  been  obtained  by  introducing  a  conical 
bougie  into  the  rectum. 

Inflammation  of  the  Rectum. 

The  normal  pouches  of  the  mucous  membrane  of  the  rectum  some- 
times become  enlarged  and  distended,  owing  to  protracted  retention  of 
the  feces.  This  condition  causes  pain  and  itching  in  the  rectal  region. 
There  is  in  this  disease,  however,  no  spasm  of  the  sphincter,  such  as 
occurs  in  anal  fissure.  The  treatment  consists  in  drawing  down  the 
enlarged  pouches  with  a  blunt  hook  and  clipping  off  the  folds  of 
mucous  membrane,  so  that  the  fecal  matter  cannot  be  retained. 

Inflammation  of  the  mucous  membrane  of  the  rectum  is  called  proc- 
titis and  is  a  medical  rather  than  a  surgical  condition,  unless  ulcera- 
tion occurs.  It  may  be  due  to  gonorrhoea,  to  the  use  of  the  leaves  of 
the  poison  ivy  for  cleansing  the  anus  aft;er  defecation,  and  to  foreign 
bodies  inserted  into  the  rectum.  The  symptoms  are  somewhat  similar 
to  dysentery.  Tenesmus,  rectal  pain,  and  the  discharge  of  bloody 
mucus  or  pus  are  indicative  of  proctitis.  Ulcers  of  the  rectum  occur 
from  dysentery,  injury,  syphilis  and  malignant  disease. 

The  treatment  of  proctitis  consists  in  removing  the  caase  and  in  the 
use  of  mild  astringent  injections,  such  as  nitrate  of  silver  (gr.  ij  to  v 
to  the  ounce  of  water)  or  sulphate  of  zinc  (gr.  v  to  the  ounce),  or  in 
the  introduction  of  suppositories  of  an  anodyne  and  astringent  com- 
position. Ulceration  requires  treatment  appropriate  to  ulceration 
elsewhere. 
44 


690  DISEASES  OF  THE  RECTUM. 

Foreign  Bodies  in  the  Rectum. 

Indigestible  articles  which  have  been  swallowed  may  become  im- 
pacted in  the  rectum,  because  their  exit  is  prevented  by  the  sphincter 
muscle.  On  the  other  hand,  foreign  bodies  may  be  pushed  into  the 
rectum  through  the  sphincter  by  the  individual  himself,  as  a  curious 
sort  of  masturbation,  or  by  others  during  the  patient's  unconsciousness 
from  alcohol.  Articles  of  extraordinary  size  have  thus  been  put  in  the 
rectum.  C/hronic  inflammation  of  the  rectum  may  be  set  up  by  foreign 
bodies,  and,  at  times,  simulate  malignant  disease  of  the  part.  Such 
foreign  materials  are  to  be  removed  by  means  of  forceps  or  the  fingers, 
after  ethcrizjition  of  the  patient  and  dilatation  of  the  sphincter  muscle. 
In  some  cases,  where  the  foreign  body  is  large,  it  has  l>een  necessary 
to  deliver  it  with  obstetric  forceps.  Incision  of  the  sphincter  muscle 
is  justifiable  if  sufficient  dilatation  to  permit  extraction  is  impossible. 

Impacted  Feces. 

Dilatation  of  the  rectum  is  not  luuisual  in  old  persons ;  and  in  this 
pouch-like  dilatation  fecal  masses  may  remain  and  become  compressed 
into  a  large,  hard  mass,  which  it  is  imi>ossible  for  the  muscular  wall 
of  the  stretched  rectum  to  expel  through  the  anus.  The  irritation 
from  the  retained  fecal  mass  may  give  rise  to  a  mucous  discharge 
which,  becoming  stained  with  fecal  matter,  causes  the  patient  to  think 
that  he  is  suffering  from  diarrhoea.  The  diagnosis  of  impacted  feces 
can  only  l3e  made  with  certainty  by  examination  with  the  finger  intro- 
duced through  the  anus. 

The  symptoms  are  pain,  tenesmus  and  chronic  constipation  ;  this 
last  symptom,  however,  is  concealed  in  cases  in  which  the  diarrhoea-like 
discharge,  spoken  of  above,  occurs.  Laxatives  and  cathartics  can  be 
of  no  service  in  cases  of  impacted  feces,  because  the  condition  is  me- 
chanical and  it  is  impossible  for  the  large  mass  to  be  extruded  through 
the  normal  orifice  ;  therefore,  it  must  be  broken  up  by  means  of  instru- 
ments introduce<l  through  the  anus.  The  handle  of  a  spoon  or  a  pair 
of  forceps,  by  which  the  mass  may  Ire  perfonited  and  disintegrated,  is 
an  efficient  aid  to  the  surgeon's  fingers.  Repeated  and  copious  injec- 
tions of  warm  water  and  oil  into  the  bowel  will  aid  in  softening  and 
removinji:  the  mass  thus  broken  into  })ieces. 

Prolapse  of  the  Rectum. 

Pathology  and  Symptoms. — By  prolapse  of  the  rectum  is  meant 
protrusion  of  more  or  less  of  that  portion  of  the  intestine  in  a  healthy 
condition,  and  not  the  mere  pushing  out  of  the  mucous  membrane, 
which  occasionally  occurs  in  connection  with  hemorrhoids.  The  mu- 
cous  membrane  of  the  rectum  is  loos(»ly  attacheil  to  the  muscular  coat, 
and  therefore  an  inch  or  two  of  the  mucous  membrane  may  project 
through  the  anus  without  any  change  of  location  of  the  rest  of  the 
bowel.  This  prolapse  of  the  mucous  membrane  alone  is  called  partial 
prolapse  of  the  rectum  ;  whereas  the  term  complete  prolapse  is  applieil 
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when  the  rectum  is  turned  inside  out,  as  it  were,  by  a  process  of  in- 
vagination and  all  the  coats  form  the  externiJ  tumor. 

Partial  prolapse  is,  of  necessity,  limited  in  extent,  because  the 
amount  of  sliding  between  the  coats  is  not  indefinite.  In  complete 
prolapse,  however,  almost  any  length  of  the  intestinal  tube  may  be 
found  external  to  the  anus.  The  disease  is  most  common  in  children 
and  in  aged  persons,  and  is  due  to  a  weakened  condition  of  all  the 
tissues,  although  the  exciting  cause  is  straining.  Stone  in  the  bladder, 
urethral  stricture,  phimosis,  dysentery,  chronic  constipation  and  poly- 
pus in  the  rectum  may  l>e  causes,  because  of  the  abdominal  straining 
and  bearing  down  which  they  induce. 

The  diagnosis  is  very  clear  when  complete  prolapse  of  the  rectum 
occurs.  The  smooth  folds  of  the  mucous  membrane  on  the  outside  of 
the  sausage-like  tumor  are  characteristic.  There  is  a  groove  around 
the  mass  at  the  site  of  the  sphincter  muscle.  Partial  prolapse  presents 
some  resemblance  to  a  mass  of  internal  hemorrhoids,  but  has  not  the 
bunched  appearance  that  is  exhibited  by  the  purplish  piles  and  the 
prolapsed  mucous  membrane  accompanying  them.  A  protruding  rec- 
tal }K)lypus  is  harder  than  prolapsed  intestine  and  has  a  distinct  pedicle. 

The  prolapsed  tissues  at  first  appear  outside  the  anus  only  after 
stool,  but  repetition  of  the  protrusion  occurs,  and  finally  the  disease 
may  become  so  aggravated  that  the  intestine  slides  outside  of  the 
body  whenever  the  patient  walks  or  assumes  the  upright  position. 

The  anus  by  this  time  has  Ix^come  so  dilated  that  retention  of  the 
rectum  is  almost  impossible.  Sometimes  the  protruded  gut  becomes 
strangulated  by  the  sphincter,  but  this  is  more  apt  to  occur  in  the 
earlier  than  in  the  later  stages. 

Treatment. — The  prolapsed  rectum  umst  be  reduced  when  it  first 
occurs  by  gentle,  though  firm,  pressure  Avith  the  fingers  after  anointing 
the  protruded  gut  with  some  oleaginous  preparation.  During  the  re- 
duction the  patient  should  assume  the  knee-elbow  position  or  be  placed 
in  a  recumbent  position  upon  one  side.  In  the  case  of  infants  it 
answers  well  to  place  the  child  upon  its  alxlomen  across  the  lap  of  the 
nurse.  Steady  pressure  may  be  required  for  several  minutes.  It  is 
evident  that  the  portion  of  the  intestine  which  has  been  protruded  last 
must  be  pushed  up  first.  If  these  manipulaticms  fail,  reposition  may 
often  be  obtained  by  introducing  the  finger,  covered  with  a  piece  of 
lint,  into  the  orifice  of  the  protruded  bowel  and  pushing  it  slowly  up- 
ward into  the  intestine. 

Support  to  the  perineum  and  to  the  rectum  should  be  given  after 
reduction,  by  applying  a  T-bandage,  which  is  a  piece  of  muslin  carried 
under  the  perineum  with  a  second  portion  to  go  round  the  waist  like  a 
belt.  Afl^r  the  replacement  of  the  prolapsed  rectum  in  an  infant,  sup- 
port may  sometimes  be  satisfactorily  obtained  by  passing  a  deep  suture 
through  the  tissues  at  the  verge  of  the  anus,  thus  narrowing  the  ori- 
fice. If  the  prolapsed  rectum  is  strangulated  by  the  sphincter,  it  may 
be  necessary  to  dilate  or  cut  that  muscle,  in  order  to  prevent  the  oc- 
currence of  gangrene  and  permit  the  replacement  of  the  gut. 
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To  prevent  the  recurrence  of  prolapse  after  reduction  requires  a 
great  deal  of  careful  treatment.  The  patient  should  never  be  allowed 
to  assume  the  sitting  position  when  evacuating  the  contents  of  the 
bowels.  He  should  be  comj)elled  to  defecate  when  lying  down  upon 
the  side  or  in  a  standing  position.     If  the  anus  is  drawn  a  little  to 

one  side  with  the  finger  as  the  fecal  material  is  being 
Fio.  395.  evacuated,  the  tendency  to  prolapse  is  greatly  diminished. 
The  bowels  should  be  kept  in  such  a  condition  that  con- 
stipation and  the  evacuation  of  hard  masses  may  be 
avoided,  since  all  straining  is  dangerous.  Broad  strips  of 
adhesive  plaster  carried  across  the  buttocks,  so  as  to  hold 
the  two  nates  close  together,  is  quite  an  efficient  means 
of  giving  support  to  the  rectum  in  small  children.  As- 
tringent ointments  or  suppositories  such  as  tannic  acid 
( gr.  XXX  to  the  ounce),  may  be  found  effective ;  or  as- 
tringent enemas  containing  zinc  sulphate,  aliun  or  similar 
prejiarations,  or  rectal  injections  of  cold  water  may  be 
Apparatus  for  Substituted  for  the  ointments  or  suppositories.  Glycerin 
proiapjfc  o?^tho  suppositorics  wiU  probably  be  found  valuable  in  keeping 
in§?n™h2e?MtiJ  ^1^^  bowcls  opcu  without  produciug  straining.  Under 
for fhl^anus'V  ^"^'^  ^  ^^"^  ^^  treatment  cases  occurring  in  infancy  and 
posterior  strap';    cascs   of  moderate    severity  in  adults  will  probably  be 

V  r,  the  two  an-  i  rr^i  •  r  J 

terior  straps  be-    curcd  lu  a  tcw  uiontlis.     1  hc  morc  inveterate  cases  re- 

tween  the  scro-  .  •      i   ^        ^ 

turn  and  thigh,    quirc  surgical  treatment. 

are  fasten^  u/a        If  thcrc  is  a  Small  mass  of  mucous  membrane  protrud- 
fTiLLMAXNs.)*'    i^g  ^^om  the  anus  with  no  prolapse  of  the  other  coats  of 

the  bowel,  a  \mv  of  scissors  may  be  used  to  trim  away 
the  redundant  tissue,  in  the  hope  that  the  resultant  cicatricial  con- 
traction will  produce  cure.  In  more  severe  cases  fuming  nitric  acid 
may  be  applied  to  the  mucous  membrane  of  the  intestines,  so  as  to 
produce  sloughing  and  cicatricial  contraction.  The  acid  should  be 
thoroughly  applied  to  the  entire  surface  of  the  protruded  part  of 
the  intestine,  excepting  a  circular  strip  extending  about  half  an 
inch  from  the  anus.  Another  method  is  clamping,  with  a  hem- 
orrhoid clamp,  a  longitudinal  portion  of  the  mucous  membrane ; 
this  is  subsequently  cut  off  and  the  stump  seared  with  the  red  hot 
cautery  iron.  Three  or  four  such  longitudinal  folds  may  be  removed. 
The  operation  will  result  in  cicatricial  contraction  of  the  dilated  gut ; 
and  by  the  adhesions  produced  between  the  rectal  wall  and  surround- 
ing tissues  the  tendency  to  prolapse  is  prevented. 

The  orifice  of  the  anus,  which  has  become  dilated  in  all  chronic 
cases,  may  be  reduced  by  cutting  out  a  V-shaped  portion  of  the 
sphinctt^r  at  the  iK>stcrior  part  or  at  the  sides  and  suturing ;  and  thus 
cause  retention  of  the  relaxed  rectal  structures.  I  have  operated  with 
satisfaction  by  cutting  out  V-shai)ed  portions  of  the  sphincter  and  of 
tlie  entire  posterior  wall  of  the  rectum ;  the  two  triangles  having  a 
common  base  at  the  back  of  the  anal  oj)ening.  Catgut  sutures  were 
then  applied  within  the  gut  so  as  to  bring  its  divided  walls  together 
and  through  the  sphincter  muscle  and  skin  externally. 
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Some  cases  Imve  been  treated  by  opeoiDg  the  abdomen  and  stitch- 
ing the  sigmoid  flexure  to  the  aoterior  wall  of  the  abdomen,  so  as  to 
keep  the  rectum  drawn  upwards. 


When  no  operation  will  be  permitted  by  the  pntient  a  certain 
amount  of  comfort  may  be  obtained  by  wearing  an  anal  truss.  This 
consists  of  a  belt,  to  which  is  attached  a  spring  going  between  the 
buttocks  and  holding  a  pad  against  the  anus. 


Hemorrhoids. 

Pathology. — ^The  term  hemorrhoid  or  pile  is  applied  lo  several  va- 
rieties of  tumors  about  the  verge  of  the  anu?!.  Unfortunately,  this 
want  of  accuracy  in  the  use  of  the  term  creates  confusion  in  tlie  pa- 
thology and  treatment  of  aual  conditions.  It  would  be  better  if  the 
tumors  called  internal  henif)rrhoids  were  the  only  ones  to  which  the 
name  hemorrhoid  was  applied  ;  while  to  the  various  affections  called 
external  hemorrhoids  better  descriptive  names  might  be  given. 

An  internal  hemorrhoid  is  a  vascular  tumor  or  angeioma,  ^ituatetl 
beneath  the  mucous  membrane  of  the  lower  [x>rtion  of  the  rectum 
and  usually  mjt  higher  than  one  or  two  inches  from  the  anus  ;  ordi- 
narily, these  tumors  He  jnst  within  the  anal  ojiening. 

The  diluted  veins,  capillaries  and  small  arteries  constituting  the 
essential  structure  of  the  pile  may  be  held  together  by  so  much  thick- 
ened connective  tissue  as  to  give  the  tumor  quite  a  hard  consist- 
ence. Repeated  attacks  of  inflammation  have  a  tendency  to  increase 
the  cellular  connective  tissue  and  to  obliterate  some  of  the  vascular 
channels,  and  thereby  increase  the  bulk  and  hardness  of  the  tumor. 
Prolapse  of  the  mucous  membrane  in  the  region  of  the  hemorrhoidal 
tumor  may  also  occur  through  the  anus  and  increase  the  bulk  of  the 
mass. 

Anything  tending  to  increase  the  blood  pressure  about  the  lower 
end  of  the  rectum  may  cause  internal  hemorrhoids.  Obstruction  to 
circulation  arising  from  disease  of  the  heart,  lungs  or  liver,  or  from 
an  overloaded  colon  may  give  rise  to  hemurrhoi<ls.     Downward  pree- 
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sure  upon  the  pelvic  contents  by  contraction  of  tlie  diaphragm  and 
abdominal  muscles  increases  the  congestion  in  the  inferior  hemorrhoidal 
vessels.  It  is  this  mechanism  which  gives  rise  to  hemorrhoids  in  cases 
of  enlarged  prostate  gland,  stricture  of  the  urethra,  stone  in  the  blad- 
der, phimosis,  carcinoma  or  stricture  of  the  rectum  and  in  prolonged 
and  frequent  straining  at  stool. 

Symptoms. — The  presence  of  hemorrhoidal  tumors  in  the  rectum 
gives  rise  to  pain,  itching,  a  feeling  of  weight,  tenesmus  and  other 
symptoms  of  discomfort.  Pain,  in  fact,  may  radiate  to  the  genital 
organs  and  in  other  directions.  At  first  these  symptoms  are  not  very 
marked,  but  after  a  time  they  increase  and  there  is  a  tendency  for  the 
tumors  to  protrude  through  the  anus  when  the  patient  is  at  stool.  This 
will  require  him  to  use  his  fingers  to  replace  the  growths  within  the 
rectum.  Finally,  it  is  not  unusual  for  a  portion  of  the  mucous  mem- 
brane of  the  bowel  to  be  prolapsed  with  the  hemorrhoids.  Such  a 
protruding  mass  may,  by  contraction  of  the  sphincter  muscle,  become 
strangulated,  whereupon  it  becomes  much  swollen  and  painful  and  the 
seat  of  inflammation.  Occasionally  gangrene  of  the  protruding  por- 
tion occurs.  When  the  congestion  of  the  growths  becomes  very  great 
during  straining  at  stool,  rupture  of  the  thinned  mucous  membrane 
covering  the  dilated  vessels  of  which  hemorrhoids  consist  may  cause 
hemorrhage.  Sometimes  the  bleeding  is  only  a  slight  staining,  at  other 
times  the  fecal  masses  are  coated  with  blood  ;  while  on  still  other  occa- 
sions there  may  be  a  spurting  hemorrhage  of  several  ounces,  when  the 
patient  endeavors  to  evacuate  the  contents  of  the  bowels.  This  may 
also  happen  when  there  is  no  fecal  mass  extruded,  because  the  desire 
to  go  to  stool  is  felt  from  the  swollen  condition  of  the  mucous  mem- 
brane of  the  re(»tum.  The  blood  which  flows  from  hemorrhoids  is 
redder  than  blood  which  has  escaped,  for  any  cause,  from  the  bowels 
higher  up  than  the  rectum,  since  the  latter  is  altered  in  character  and 
made  darker  bv  intestinal  secretions. 

In  long  standing  disease  the  sphincter  becomes  relaxed  and  does  not 
resist  the  pressure  from  above  and  allows  the  protrusion  of  the  piles 
to  exist  almost  constantly.  The  bleeding  often  relieves  the  pain  and 
other  local  symptoms,  but  if  occurring  frequently,  as  it  does  in  extreme 
cases,  it  will  lead  to  dangerous  anajmia  of  the  patient. 

Diagnosis. — The  diagnosis  of  hemorrhoids  where  they  are  pro- 
truding is  simple  enough.  The  difference  between  this  disease  and 
])rolapse  of  the  rectum  has  already  been  mentioned.  When,  however, 
the  hemorrhoidal  tumors  are  collapsed  and  not  distende<l  with  blood, 
the  surgeon's  fingers  may  scanujly  recognize  them.  A  diagnosis  must 
then  be  made  by  careful  examination  after  the  rectum  has  been  emptied 
of  its  contents  bv  enemas.  The  patient,  while  lying  upon  his  side, 
should  be  onlere<l  to  Iwar  down  as  if  at  stool,  while  the  surgeon  draws 
the  anus  open  with  his  fingers.  If  hemorrhoids  exist,  a  red  or  purplish 
shining  tumor,  with  a  more  or  less  irregular  surface,  will  protrude. 
There  mav  be  one  or  several  such  vascular  masses.  Between  the 
sphincter  and  the  tumors  there  is  usually  a  deep  groove.     The  inner 
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surface  of  the  protruding  gro\vth  usually  appears  somewhat  bluer  than 
the  surface  near  the  anus.  Such  tumors  mav  show  ulceration  from 
which  bloody  serum  escapes. 

Treatment. — Palliative  treatment  consists  in  carefully  regulating 
the  bowels,  so  as  to  prevent  the  rectum  from  becoming  blocked  with 
hardened  feces.  Alcoholic  stimulation  in  excess  and  other  errors  in 
r^rard  to  food  and  drink  may  often  lead  to  increased  discomfort  to 
those  subject  to  piles.  Compound  licorice  powder,  confection  of  senna, 
saline  cathartics  and  other  laxatives  answer  very  well  for  regulating 
the  condition  of  the  bo\<^els.  Locally  the  patient  should  use  mild 
astringent  ointments,  which  should  be  applied  to  the  anus  and  pushed 
up  into  the  rectum  so  as  to  come  in  contact  with  the  mucous  mem- 
brane. One  drachm  of  tannic  acid  to  the  ounce  of  simple  ointment  is 
beneficial,  and  the  ointment  of  galls  combined  with  an  equal  amount  of 
the  ointment  of  stramonium  will  often  be  found  effectual.  The  oint- 
ment of  the  nitrate  of  mercury  mixed  with  seven  parts  of  simple  oint- 
ment is  another  good  application.  Enemas  of  the  tincture  of  the 
chloride  of  iron  (ten  minims  to  the  ounce  of  water),  and  a  somewhat 
similar  enema  made  of  the  subsulphate  of  iron  are  also  valuable. 
Suppositories  of  glycerin  may  perhaps  be  found  convenient  in  keeping 
the  bowels  open  and  at  the  same  time  prove  a  good  application  for 
the  affected  structures. 

When  the  tumors  are  in  a  state  of  inflammation,  at  which  time,  of 
course,  the  symptoms  are  aggravated,  an  enema  of  five  m minis  of  the 
tincture  of  opium  and  half  an  ounce  of  starch-water  will  give  great 
comfort,  as  will  also  the  insertion  of  a  one  grain  suppository  of  opium. 
Hot  water  fomentations  should  be  applied  to  the  anus,  and  the  patient 
kept  in  bed,  with  the  bowels  made  slightly  loose  with  laxatives.  If 
the  piles  are  protruded  and  strangulated,  they  must  be  pushed  back 
into  the  rectum,  even  if  etherization  and  stretching  of  the  sphincter  are 
necessary  for  the  accomplishment  of  the  object. 

When  palliative  means  fail  to  give  relief,  when  repeated  attacks 
have  rendered  the  tumor  so  large  that  more  or  less  discomfort  is  con- 
stantly felt  and  when  repeated  hemorrhage  shows  a  tendency  to  break 
down  the  patient's  health,  a  radical  operation  is  demanded.  Such  an 
operation,  if  properly  done,  causes  a  permanent  cure.  It  should  not 
be  undertaken,  of  course,  when  the  hemorrhoids  are  due  to  pregnancy, 
and  perhaps  not  when  they  are  secondary  symptoms  resulting  from 
stricture  or  malignant  disease  of  the  rectum.  In  the  last  two  cases 
the  primary  disease  should  be  treated  as  the  initial  step  in  the  manage- 
ment of  the  case. 

Moderately  severe  cases  of  hemorrhoids  may  at  times  be  cured  by 
simple  dilatation  of  the  sphincter  by  means  of  the  surgeon's  t\vo 
thumbs  inserted  into  tlie  anus  and  then  separated  with  as  much  force 
as  he  can  bring  to  bear  upon  them.  This  operation  requires  the  ad- 
ministration of  ether  and  should  be  thoroughly  done.  It  often  results 
in  such  change  in  the  circulation  of  the  hemorrhoidal  vessels  as  to  cure 
the  patient's  disease.     Small  hemorrhoids  may  be  cured  by  a  few  ap- 
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plications  of  strong  nitric  acid  used  as  a  caustic  or  by  puncture  with  a 
red  hot  cautery  iron.  Injection  of  carbolic  acid  (gr.  xxx  to  fSj  of 
glycerin),  by  means  of  a  hypodermic  syringe,  into  the  hemorrhoidal 
tumor  is  employed  by  some  surgeons.  The  patient  need  not  remain 
in  bed  for  the  carbolic  acid  method  of  treatment.  About  four  minims 
are  injected  into  each  pile.  The  operator  treats  one  or  two  piles  at  a 
time.  The  treatment  is  protracted  and  not  always  satisfactory.  It  is 
essential  that  the  fluid  be  placed  in  the  center  of  the  hemorrhoid ;  and 
not  close  to  the  surface,  since  in  such  an  event  it  is  liable  to  cause 
sloughing  with  subsequent  ulceration. 

Of  all  the  operations  proposed  for  the  radical  cure  of  the  more  se- 
vere cases  of  hemorrhoidal  disease,  the  best  is  probably  excision  and 
cauterization.  The  patient's  bowels  should  be  well  emptied  by  a  laxa- 
tive taken  the  night  before  and  a  large  enema  of  soapsuds  given  a 
few  hours  before  the  operation.  He  is  then  placed  in  the  lithotomy 
position ;  that  is,  upon  his  back  with  his  knees  and  hips  flexed. 
The  surgeon,  as  a  preliminary  step,  should  widely  dilate  the  anus  by 
stretching  it  with  all  his  force  by  means  of  his  two  thumbs,  which  are 
inserted  into  the  bowel.  A  portion  of  the  large  mass  of  hemor- 
rhoidal tissue  and  prolapsed  mucous  membrane  is  then  drawn  down 
with  a  volsella  forceps.  A  clamp,  consisting  of  two  blades  of 
ivory  protected  by  steel  strips  on  the  outer  surface  and  which  can  be 
screwed  firmly  together,  is  then  placed  upon  the  base  of  the  pile  and 

Fig.  397. 


Clauip  for  hemorrhoids. 

screwed  tightly,  so  as  to  prevent  hemorrhage  when  the  tumor  is  cut 
off  with  a  pair  of  scissors.  The  surgeon  then  cuts  away  the  mass 
protruding  from  the  blades  of  the  clamp,  leaving  about  a  quarter  of 
an  inch  near  the  clamp.  This  stump  is  left  in  order  that  there  may 
be  some  tissue  left  to  sear  with  the  hot  iron,  which  is  now  applied  to 
prevent  hemorrhage  from  the  vascular  tissues  when  the  clamp  is  re- 
moved. The  cautery  iron  should  be  heated  to  a  red  heat,  so  as  to 
sear  the  tissues  and  occlude  the  open  mouths  of  the  vessels.  As  soon 
as  the  probability  of  hemorrhage  is  thus  prevented,  the  clamp  is 
removed  and  the  stump  allowed  to  recede  into  the  rectum.  The 
other  tumors  are  successivelv  treated  in  the  same  manner  until  all 
have  been  excised  and  seared.  This  operation  removes  the  hemor- 
rhoidal tissue,  prevents  hemorrhage  and  gives  an  aseptic  surface 
which  cannot  readily  become  infected  by  micro-organisms  in  the 
bowels    or    upon    the   outer   surface  of  the  anus.      It    is    thorough. 
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efficient  and  a  less  troublesome  operation  than  the  other  usual 
methods. 

The  patient  should  have  his  bowels  moved  about  the  fourth  day  by 
means  of  a  mild  laxative,  such  as  castor  oil.  Even  in  severe  cases 
the  patient  need  seldom  remain  in  bed  for  more  than  five  days,  or  in 
the  house  for  more  than  ten  days.  Retention  of  urine  requiring 
catheterization  does  not  often  occur  after  this  operation.  If  the 
operator  has  not  the  hemorrhoidal  clamp  figured  in  the  diagram, 
the  operation  can  be  satisfactorily  j>erformed  by  the  use  of  an  or- 
dinary pair  of  pincers  for  the  clamp  and  a  red  hot  poker  in  place  of 
the  cautery  iron  or  Paquelin  thermo-cautery. 

Some  surgeons  make  an  incision  around  the  internal  margin  of  the 
anus  and  dissect  out  the  hemorrhoidal  tissue  and  mucous  membrane 
for  a  half  an  inch  or  more  above  the  anus.  This  removes  a  cylinder 
of  hemorrhoidal  tissue.  The  edge  of  mucous  membrane  is  then 
stitched  to  the  skin.     The  operation  is  a  very  satisfactory  one. 

Ligation  of  the  hemorrhoidal  masses  so  that  sloughing  will  cause 
their  detachment  is  an  inferior  method  of  oi)erating. 

External  Hemorrhoids. 

Pathologfy  and  Sjnnptoms. — The  terra  external  hemorrhoids  is  ap- 
plied to  three  diflFerent  conditions  occurring  at  the  verge  of  the  anus  ex- 
ternal to  the  sphincter.  The  three  forms  have  been  called  thrombotic 
hemorrhoids,  redematous  hemorrhoids  and  cutaneous  hemorrhoids. 

A  thrombotic  hemorrhoid  is  a  blood  clot  beneath  the  muco-cutane- 
ous  covering  at  the  verge  of  the  anus,  due  to  rupture  of  one  of  the 
small  veins  or  to  inflammation  and  thrombosis  occurring  in  a  sub- 
cutaneous vein.  During  straining  at  stool  a  small  tumor  the  size  of  a 
pea  may  appear  from  rupture  of  a  small  vessel,  and  on  examination 
show  a  purplish  color  through  the  thin  skin.  On  the  other  hand,  the 
clot  may  be  due  to  inflammation  of  one  of  the  veins  in  this  locality, 
which  has  arisen  secondarily  to  infection  of  a  small  crack  or  lac- 
eration in  the  cutaneous  tissue  at  the  verge  of  the  anus.  The 
first  form,  due  to  rupture  of  a  small  vein,  may  cause  some  little  i)ain 
and  soon  disappear.  If  inflammation  occurs  around  the  blood  clot 
painful  symptoms  arise  and  even  suppuration  may  occur.  The  symp- 
toms then  are  similar  U)  those  arising  from  the  second  form  of  throm- 
botic pile,  which  begins  as  an  inflammation. 

The  so-called  oedematous  pile  is  simply  an  inflammation,  which  may 
be  quite  severe,  of  the  muco-cutaneous  ci-evices  and  elevations  which 
are  normally  present  about  the  anus,  due  to  the  normal  puckering  of 
the  skin  in  that  region.  Such  inflammation  gives  rise  to  pain,  a  bear- 
ing down  sensation,  and  swelling,  and  is  the  condition  usually  present 
when  one  of  the  laity  speaks  of  an  attack  of  piles.  The  condition 
iq  simply  one  of  inflammation  of  the  tissue  about  the  anus  and  is  in 
no  sense  related  to  the  other  forms  of  pile  mentioned,  except  that  it 
occupies  the  same  locality.     The    term  piles,  as  used  by  the  laity, 
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is  often  also  the  condition  called  pruritus  of  the  anus,  either  alone  or 
associated  with  one  of  the  forms  of  internal  or  external  hemorrhoids. 

The  third  condition  to  which  the  name  external  pile  has  been  ap- 
plied is  a  hypertrophy  of  the  muco-cutaneous  folds  outside  of  the  anus, 
giving  rise  to  pedunculated  tumors  or  tabs  of  muco-cutaneous  and  cel- 
lular tissue.  The  hypertrophy  results  from  previous  attacks  of  inflam- 
mation of  these  folds,  such  as  described  under  the  heading  oedematous 
hemorrlioids.  These  enlarged  cutaneous  elevations  give  no  trouble 
under  ordinary  circumstances,  but  when  they  become  inflamed  they 
cause  great  discomfort  and  symptoms  similar  to  those  produced  by  the 
thrombotic  and  oedematous  tumors  just  mentioned. 

Treatment. — It  will  be  seen  that  the  pathology  of  external  hemor- 
rhoidal tumors  is  quite  different  from  that  of  internal  hemorrhoids, 
and  therefore  it  will  not  surprise  the  reader  to  find  that  the  two 
diseases  are  treated  in  different  manners.  The  thrombotic  form  is 
best  managed  by  incising  the  pea  shaped  tumor  and  scraping  out  the 
small  clot,  after  which  the  anus  should  be  bathed  with  an  antiseptic 
solution  and  anointed  with  a  slightly  astringent  ointment.  The 
ointment  of  the  oxide  of  zinc,  with  which  twenty  grains  of  carbolic 
acid  to  the  ounce  have  been  mixed,  answers  exceedingly  well. 

CEdematous  piles  are  to  be  treated  by  bathing  the  anus  with  warm 
water,  and  applying  a  similar  ointment  of  the  oxide  of  zinc  and  car- 
bolic acid  or  one  consisting  of  about  ten  grains  of  the  yellow  oxide 
of  mercury  ointment  to  an  ounce  of  simple  ointment.  In  both  cases 
the  evacuations  from  the  bowels  should  be  "kept  soft,  so  as  to  prevent 
pain  at  defecation. 

The  cutaneous  piles  should  be  let  alone  if  they  cause  no  trouble. 
Under  other  circumstances  they  should  be  cut  off*  with  a  pair  of  scis- 
sors. They  should  never  be  ligated ;  for  while  ligation  is  applicable 
to  internal  hemorrhoids,  although  inferior  to  excision  and  cauterization 
or  to  removal  by  dissection,  it  is  not  adapted  to  these  cutaneous  tumors. 

Cutaneous  hemorrhoids  frequently  co-exist  with  internal  hemor- 
rhoids. When  such  a  combination  exists,  the  internal  hemorrhoids  may 
be  treated  ;  and  the  cutaneous  ones  clipi)ed  away  at  the  same  operation. 
It  must  be  understood  that  a  danger  after  operations  on  internal 
hemorrhoids  is  concealed  hemorrhage  into  the  rectum,  which  is  the 
reason  for  using  the  clamp  and  the  cauter}'  iron.  In  the  external  tu- 
mors, however,  there  is  no  special  danger  from  hemorrhage,  because 
they  are  not  angeiomas.  If  any  occurs  after  excision,  the  exter- 
nal jx>sition  of  thic  bleeding  point  renders  it  amenable  to  treatment  by 
means  of  ligation  or  some  form  of  pressure.  When  clipping  away 
cutaneous  hemorrhoids  the  operation  should  be  conducted  and  the 
wounds  treated  antiseptically. 

Rectal  Abscess. 

Pathology. — Abscesses  may  occur  in  tiie  cutaneous  tissue  about  the 
anus  (marginal) ;  in  the  ischio-rectal  space,  which  is  the  fossa  l)etween 


RECTAL    ABSCESS.  699 

the  ischium  and  the  rectal  tube  (ischio-rectal)  ;  in  the  tissue  between 
the  mucous  membrane  and  the  muscular  coat  of  the  bowel  (intra- 
mural); and  in  the  pelvis  surrounding  the  rectal  wall  (peri-rectal). 
There  may  occur  also  a  gangrenous  cellulitis  about  the  rectum,  giving 
symptoms  not  unlike  those  of  peri-rectal  abscess. 

The  predisposing  causes  of  abscess  in  these  special  locations  are  ex- 
ternal injury,  irritation  or  puncture  of  the  rectal  wall  by  foreign  sub- 
stances introduced  into  the  rectum  through  the  anus,  inflammation  due 
to  small  portions  of  hardened  feces  or  to  indigestible  substances  swal- 
lowed becoming  impacted  in  the  folds  of  the  mucous  membrane,  and 
breaking  down  of  tissue  from  want  of  resistance  to  pyogenic  infec- 
tion. In  all  cases  of  acute  abscess  the  presence  of  pyogenic  bacteria 
is  a  necessary  causative  factor.  Tubercular  infection  may  cause  a 
chronic,  or  so-called  cold,  abscess. 

Sjrmptoms. — Marginal  abscesses  are  similar  to  other  superficial 
abscesses,  both  in  symptoms  and  treatment.  Such  abscesses  may  be 
mistaken  for  piles  unless  the  surgeon  makes  an  ocular  examination. 
The  ischio-rectal  abscess,  which  is  the  most  common  form  in  this 
region,  begins  as  a  hard  mass  between  the  anus  and  the  tuberosity  of 
the  ischium.  Aching  and  throbbing,  with  pricking  sensations,  are 
felt ;  the  skin  becomes  hard,  red,  and  brawny,  and  finally  these  symp- 
toms are  succeeded  by  fluctuation  and  evidences  of  ix)inting. 

Intra-mural  abscesses  are  usually  overlooked  until  they  burst  and 
discharge  pus  into  the  bowel,  whence  it  is  evacuated.  Peri-rectal 
abscesses  are  often  similarly  overlooked.  The  sensation  of  weight  and 
fulness  and  the  pelvic  discomfort  associated  >vith  this  condition  are  in 
such  cases  frequently  attributed  to  other  lesions.  Rigor  occurring  in 
the  course  of  such  symptoms  should  put  the  surgeon  on  his  guard  as 
to  the  possibility  of  suppuration  taking  place  in  this  region.  The 
finger  introduced  in  the  rectum  may  detect  swelling  or  a  fluctuating 
tumor  in  cases  of  intra-mural  or  peri-rectal  abscess.  The  latter,  of 
course,  is  much  more  dangerous  than  the  former,  and  may  be  second- 
ary to  malignant  disease  or  rectal  stricture.  Such  abscesses  bursting 
into  the  peritoneum  would  probably  lead  to  a  fatal  issue,  unless  the 
surgeon  immediately  opened  the  abdomen  and  washed  out  the  pelvis. 

Treatment. — All  rectal  abscesses  should  be  opened  as  early  as  i)os- 
sible ;  and  if  it  is  thought  that  suppuration  is  about  to  take  place,  an 
incision,  even  before  the  formation  of  pus,  is  justifiable.  In  the  event 
of  pus  not  being  given  an  opportunity  to  discharge  through  an  open- 
ing made  by  oj)eration,  a  great  deal  of  burrowing  usually  takes  place 
before  spontaneous  evacuation  occurs,  and,  in  the  ischio-rectal  form, 
an  anal  fistule  is  very  apt  to  remain. 

Intra-mural  abscesses  may  be  evacuated  by  tearing  through  the 
mucous  membrane  with  the  finger-nail  or  by  puncturing  it  with  a 
knife  introduced  through  a  speculum.  The  ischio-rectal  and  the  j)eri- 
rectal  forms  should  be  opened  by  free  incision  made  through  the  skin, 
after  which  the  abscess  cavity  should  be  curetted.  If  the  curetting 
can  be  done  thoroughly,  the  cavity  may  then  be  sewed  up  by  deep 
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sutures,  with  the  hope  of  ol)taining  immediate  union.  If  there  is  any 
doubt  as  to  the  aseptic  condition  of  the  curetted  cavity,  a  drainage 
tube  had  better  l>e  introduced  Ijefore  the  wound  is  closed.  Rectal 
abscess  thus  treated  will  usually  recover  without  the  formation  of  an 
anal  fistule. 

Anal  Fistole. 

Pathologfy. — An  anal  fistule  is  a  communication  between  the  sur- 
face (»f  the  buttock  and  the  interior  of  the  rectum  bv  means  of  a  narrow 
pus  secreting  track.  It  results  from  an  ischio-rectal  or  a  peri-rectal 
abscess  ;  this  perhaps  has  not  been  opened  early  enough  to  prevent  the 
formation  r)f  an  orifice  into  the  bowel  as  well  as  upon  the  surface  of  the 
skin.  After  such  internal  orifice  has  been  established  there  is  diflS- 
culty  in  spontaneous  healing  of  the  j)us  secreting  tract,  l^ecause  small 
particles  of  feces  get  into  the  fistule  fn)m  the  caliber  of  the  bowel,  and 
because  freciuent  movements  of  the  sphincter  muscle  interfere  with 
cicatrization. 

The  usual  form  of  fistule  has,  as  before  stated,  an  opening  upon  the 
skin  and  an  internal  opening  within  the  bowel.  This  is  callc^l  com- 
plete fistule.  Occasionally  the  fistulous  track  runs  from  the  surface 
into  the  cellular  tissue  surrounding  the  rectum,  but  has  no  opening 
into  the  bowel.  At  other  times  there  is  an  opening  from  the  bowel 
leading  into  the  abscess  cavity  or  suppurating  trairt  in  the  tissues  sur- 
rounding the  rectum,  but  with  no  o]>ening  uj)on  the  skin.  These  are 
incomplete  fistules.  These  last  two  forms  recjuire  similar  treatment  to 
the  complete  anal  fistule,  though  they  vary  somewhat  in  symptoms. 
Incomplete  external  anal  fistule  may  be  due  to  a  wound  received  from 
^vithout.     The  incomplete  internal  fistule  is  hard  to  recognize,  because 

Yic..  31)8. 

^Ji^  ^Jb^  oIl^ 

DiugruDi  of  tliriv  f«)rm^  of  anal  tistule. 
.1.  Cniniilite  ftstulc.  H.  JiicoinpU-tL' interiiul  t\.<»tuIo.  (\  Incomplete  external  fistnle. 

there  is  no  external  indication  of  the  tumor,  except  when  the  cavity  in 
the  tissues  around  the  n*ctuni  fills  up  with  pus  and  makes  a  slight 
bulging  of  the  skin.  This  can  he  made  to  <lisappear  by  pressing  u|K)n 
the  cutaneous  surface  an<l  forcing  the  accunnilated  pus  through  the 
internal  opening  into  the  rectum.  The  dingnosis  in  such  cases  may 
sometimes  he  cnntirmed  hv  feeling  with  the  finger  in  the  rectum  the 
ragged  orifice  throngli  whieli  the  eomnuinieation  between  the  cavity 
and  the  bowel  is  k4'|)t  \\\).  In  eoni|)lete  nnal  fistules  the  rectal  open- 
ing is  usually  witliin  an  ineli  oi'  the  anus,  but  the  pus  secreting  pouch 
or  pocket  situated  in  the  iscliio-reetal  space  may  ext(»nd  to  a  higher 
point  tlian  thi.s  on  the  outside  (^f  the  rectum.     This  is  readily  under- 
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stood,  because  at  the  time  of  the  formation  of  the  abscess  the  pus  may 
have  burrowed  upward  along  the  rectum  before  the  abscess  pointed  and 
finally  evacuated  itself  on  the  skin  or  into  the  rectum.  In  searching  for 
the  internal  orifice  of  an  anal  fistule,  the  surgeon  should  feel  with  the  fin- 
ger, or  look  through  the  speculum  on  all  sides  of  the  bowel  just  within  the 
internal  sphincter.  The  internal  opening  is  usually  single,  even  when 
the  buttock  is  riddled  by  sinuses  running  in  all  directions.  The  in- 
ternal orifice  will  usually  be  found  to  be  the  same  for  all  these  sinuses 
when  a  probe  is  successfully  passed  into  the  various  cutaneous  open- 
ings. The  rectal  opening  may  be  upon  the  side  of  the  rectum  fur- 
thest from  the  external  or  cutaneous  orifice,  because  the  pus  has  bur- 
rowed around  the  gut.  It  must  be  remembered  that  a  sinus  opening 
far  down  the  thigh  may,  when  opened  up,  be  found  to  lead  to  the  rec- 
tum. On  the  other  hand,  the  surgeon  should  not  forget  that  a  sinus 
in  the  neighborhood  of  the  anus  may  be  due  to  caries  or  necrosis  of 
the  tuberosity  of  the  ischium  or  of  the  coccyx,  and  have  no  connection 
whatever  with  the  rectum.  Usually,  however,  sinuses  in  the  neighbor- 
hood of  the  anus  will  be  found,  on  careful  exploration,  to  be  anal  fis- 
tules.  Sometimes  anal  fistules  are  due  to  tubercular  ulceration.  These 
are  likely  to  have  large  openings  into  the  bowel. 

Sjrmptoms. — Anal  fistules,  when  complete,  ai'e  recognized  by  the 
existence  of  a  slight  purulent  or  sero-purulent  discharge  and  by  the 
discharge  of  gas  and  feces  through  the  abnormal  track.  The  external 
orifice  will  occasionally  become  closed  and  remain  so  for  several  days, 
perhaps  for  a  week  or  two,  when  a  slight  increase  of  pain  and  some 
swelling  will  be  followed  by  a  reoi)ening  of  the  closed  orifice,  the  dis- 
charge of  a  small  amount  of  pus  and  subsidence  of  the  active  symp- 
toms. A  similar  closure  may  occur  in  incomplete  external  fistules, 
though  in  these  there  will  at  no  time  be  escape  of  gas  or  feces.  In- 
complete internal  fistules  exhibit  at  times  an  intermittent  discharge  of 
pus  into  the  rectum  and  from  the  anus,  especially  when  pressure  is 
made  upon  the  skin. 

Treatment. — Injecting  the  anal  fistule  with  stimulating  solutions  is 
usually  unavailing.  An  operation  is  almost  always  necessary  for  a 
cure.  Fistule  resulting  from  stricture  or  malignant  disease  of  the 
rectum  should  not  be  subjected  to  operation,  unless  it  is  evident  that 
the  primary  disease  can  be  dealt  with  or  that  the  fistulous  complica- 
tion adds  markedly  to  the  patient's  discomfort.  Anal  fistule  occurring 
in  a  patient  \vith  tuberculosis  of  the  lungs  should  be  treated  on  the 
same  principles  that  would  guide  the  surgeon  in  operating  upon  any 
other  surgical  condition  in  a  tubercular  subject. 

The  patient's  intestinal  canal  should  be  thoroughly  emptied  by 
laxatives  and  enemas  before  the  operation.  During  the  operation 
for  anal  fistule  the  patient  is  kept  in  the  lithotomy  position  or  in 
the  elbow-knee  i)Osition.  The  surgeon  then  introduces  the  forefinger 
of  his  left  hand  into  the  rectum  and  feels  for  the  dimple  or  slight 
elevation  which  indicates  the  internal  orifice  of  the  fistulous  track. 
This,    in    most    cases,   is   just    inside    the    internal    sphincter.     A 
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grooved  director,  slightly  bent  at  the  point,  is  then  introduced 
into  the  external  orifice  and  along  the  pus  secreting  track  until  it 
emerges  through  the  orifice  in  the  rectum.  Ordinarily,  it  is  jx)ssible 
for  the  surgeon  to  bend  the  director  with  the  finger  which  is  in  the 
rectum  until  the  point  of  the  instrument  comes  out  at  the  anus.  A 
bistoury  is  then  carried  along  the  groove  of  the  director  so  as  to 
divide  the  sphincter  muscle  and  all  other  structures  between  the  two 
oi)enings.  Any  other  a)mmunicating  fistules  or  sinuses  should  then 
be  laid  open  by  incisions  through  the  skin,  but  no  second  opening  into 
the  rectum  should  be  made.  After  all  the  tracks  have  thus  been  laid 
oi>en  and  exposed  to  view,  it  will  be  seen  that  all  communicate  through 
the  various  ramifications  with  one  rectal  oj)ening.  The  membrane  lin- 
ing all  these  sinuses  must  be  scraped  out  with  a  curette  until  healthy 
tissue  has  been  reached.  Thev  should  then  be  washed  out  with  cor- 
rosive  sublimate  solution  (  alx)ut  1  :  2000  ),  and  the  walls  brought  to- 
gether ^^^th  catgut  sutures.  This  method  ccjnverts  a  chronic  suppurating 
surface  into  a  healthy  one,  makes  the  wound  aseptic  and,  by  division 
of  the  spliincter  muscle,  prevents  muscular  movements  of  tlie  divided 
structures,  thus  giving  great  assistance  to  the  healing  process.  An 
antiseptic  dressing  should  then  he  applied  and  movement  of  the 
bowels  prevented  for  about  a  week.  The  treatment  of  tubercular  fis- 
tules is  j)raetically  the  same  as  in  those  due  to  ordinary  causes. 

If  it  happens  that  no  internal  orifice  can  be  found,  when  the  surgeon 
has  his  finger  in  the  rectum,  and  the  point  of  the  director  has  failed  to 
find  one,  the  end  of  that  instrument  may  be  pushed  through  the  mu- 
cous membnuie  at  any  convenient  point  and  the  sphincter  and  other 
structures  divided  and  treated  as  above.  If  the  orifice,  when  found, 
is  very  high  up  in  the  intestines  it  may  be  well  to  cut  through  the 
sphincter  and  other  structures  with  a  probe  pointed  bistoury  or  scissors, 
since  the  point  of  the  director  cannot  be  bent  so  as  to  protrude  at  the 
anus.  Let  the  operator  be  ctireful  not  to  tear  up  the  healthy  cellular 
tissue  with  a  small  probe  point,  in  his  search  for  an  internal  orifice,  but 
remember  that  in  the  vast  majority  of  cases  the  rectal  opening  is  not 
further  than  one  inch  from  the  anus.  In  incomplete  internal  fistula 
tlie  internal  orifice  should  be  found  and  the  tissues,  including  the 
sphincter  and  skin,  divided.  In  no  case  should  the  sphincter  muscle 
he  divided  in  more  than  one  place,  since  such  multiple  division  may 
lead  to  fecal  inc()ntinence.  In  women  tlie  division  should  not  be  made 
through  the  anterior  portion  of  the  muscle.  When  it  is  imix)ssible  to 
scraj)e  out  the  fistulous  tracts  thoroughly  and  approximate  them  with 
sutures,  it  is  proper  to  plug  the  wound  with  antiseptic  gauze  in  order 
to  make  it  granulate  from  the  bottom  and  prevent  a  recurrence  of  the 
fistule. 

Recto-vesical,  Recto-urethral  and  Recto-vaginal  Fistules. 

A  (M>nininnication  between  the  rectum  and  the  bladder,  urethra  or 
vagina  may  occur  as  a  congenital  lualforniation.  Such  fistules,  at 
times,  result  from  ulceration,  malignant  disease  or  injury.     Whether 
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congenital  or  acquired,  the  abnormal  communication  is  recognized  by 
the  unnatural  course  which  the  feces  or  urine  take  during  dist^harge. 
If  the  orifice  is  small,  a  small  portion  only  of  these  excretions  will  pass 
through  the  abnormal  channel.  If  the  condition  is  not  due  to  malig- 
nant disease,  attempts  at  closure  should  be  made  by  cauterization  with 
nitrate  of  silver,  the  actual  cautery  or  by  plastic  operation.  Judicious 
cauterization  and  retention  of  the  patient  in  such  recumbent  position  as 
will  prevent  the  urine  and  feces  from  getting  into  the  abnormal  channel 
will  greatly  aid  the  surgeon's  efforts  at  occluding  the  abnormal  fistulous 
aperture.  Sometimes  it  is  well  to  temporarily  make  another  abnormal 
opening  in  order  to  divert  the  urine  and  feces  during  the  closure  of  the 
original  defect.  This  opening  is  usually  placed  in  such  a  position  that 
it  can  subsequently  be  easily  treated  by  the  surgeon. 

A  speculum  somewhat  similar  to  Sims's  vaginal  speculum,  if  used 
in  the  rectum,  will  permit  the  surgeon's  manipulations  to  be  carried 
on  with  considerable  ease.  The  plastic  devices  used  for  this  condition 
are  similar  to  those  employed  in  gynecological  practice,  when  abnormal 
vaginal  openings  are  to  be  closed. 

Anal  Fissure. 

Pathologfy. — Among  the  various  forms  of  ulceration  of  the  anus 
and  rectum  is  a  peculiar  ulcer  to  which  the  name  anal  fissure  is  applied. 
It  is  so  different  in  its  symptoms  and  treatment  from  the  other  forms 
of  anal  and  rectal  ulcers  that  it  is  better  to  discuss  it  separately. 

Anal  fissure  is  a  local  disease  occurring  in  patients  who  are  otherwise 
in  good  health.  It  is  in  reality  either  a  small  linear  ulcer  just  within 
the  verge  of  the  anus  involving  the  mucous  membrane  covering  the 
sphincter  or  a  small  ulcer  not  larger  than  the  little  finger  nail  involv- 
ing the  mucous  membrane  of  the  rt^ctum  just  above  the  sphincter. 
Such  ulcers  usually  occur  at  the  posterior  or  coccygeal  [)ortion  of  the 
anus.  A  peculiarity  of  the  condition  is  the  intense  i)ain  that  occurs 
immediately  after  defecation,  and  which  is  due  to  spasm  of  the  sphincter 
muscle.  An  anal  fissure  frequently  begins  as  a  small  crack  in  the 
mucous  membrane,  due  to  the  evacuation  of  hardened  feces  causing  a 
tear  in  the  tissue  named.  This  fails  to  heal  because  of  the  constant 
motion  of  the  sphincter  muscle  ;  or  possibly  because  a  tab  of  hyper- 
trophied  mucous  membrane  or  a  small  I'ectal  polypus  coming  in  con- 
tact with  it  prevents  cicatrization.  At  times  small  and  superficial 
eczematous  ulcers  may  occur  u|)on  the  outer  aspect  of  the  anus.  These 
are  due  to  a  want  of  cleanliness  or  to  contact  with  leucorrhceal  dis- 
charges. This  slight  condition  is  quite  different  from  anal  fissure,  is 
unaccompanied  by  the  intense  pain  of  the  latter  and  is  easily  cured  by 
cleanliness  and  the  use  of  oxide  of  zinc  ointment  or  some  similar 
astringent  application. 

Sjnnptoms. — The  symj)toms  of  anal  fissure  are  remarkable,  because 
of  their  severity,  notwithstanding  tlie  insignificant  appearance  of  the 
lesion.     The  pain,  which  is  the  chief  symptom,  is  intense  and  smart- 


704 


DISEASES  OF  THE  RECTUM. 


ing  ami  occurs  immediately  after  defecation.  This  paio  may  last  for  a 
few  minutes  or  it  may  continue  for  many  hours.  It  may  radiate  to- 
ward the  coccyx  and  sacrum.  It  finally  becomes  a  dull  ache  before 
disappearing.  There  is  then  no  return  of  pain  until  defecation  is  re- 
peated ;  after  each  stool,  however,  the  agonizing  pain  occurs.  Some- 
times a  slight  discliai^  of  a  muco-purulcnt  clmraeter  or  a  slight  bleed- 
ing may  be  a  coincident  symptom.  The  manner  in  which  the  pain  is 
reflected  occasionally  causes  the  patient  to  attribute  tlie  suffering  to 
diseaseof  the  bladder  or  the  urethra.  The  bearing  down  sensatiou,  or 
tenesmus,  accompanying  anal  fissure  is  sometimes  remarkable.  The 
dread  of  intense  pain  after  defeaition  causes  the  patient  to  relrain  from 
emptying  the  rectum,  and  chronic  constipation  therefore  occurs  as  a 
secondary  symptom. 

Spasm  of  the  sphincter  muscle  is  the  occo-sion  of  the  agonizing  dis- 

tres.s  and  always  exists  in  true  anal  fissure.     The  elevator  muscles  of 

the  anus  may  also  be  in- 

Fhi.  399.  volved    in    the    spasmodic 

i\  condition.  In  all  iDstauces 
'  of  severe  pain  after  stool, 
anal  fissure  should  be  sus- 
pected and  a  thorough  ex- 
amination be  at  once  ineti- 
luted.  The  irritable  condi- 
'  tion  of  the  sphincter  may 
result  in  such  contraction 
of  the  anus  when  an  exami- 
nation is  attempted  that  it 
will  be  impossible  to  pass 
the  surgeon's  finger  into  the 
rectum  without  cthcri/ation. 

^ If  tlic  presence  of  a  fissure 

or  linear  ulcer  is  not  dis- 
covered by  examination  of  the  external  Ixirder  of  the  anus,  the  patient 
should  be  etherized  and  the  lower  portion  of  the  rectum  and  the  in- 
terior asjwct  of  the  anus  thoroughly  explored  by  the  finger  and  specu- 
lum. The  ulcer  may  be  very  superficial  or  it  may  be  deep  enough  to 
expose  the  muscular  fibers.  As  stated  above  it  is  sometimes  not  linear, 
but  a  small  irregular  ulcerated  surface. 

Treatment. — When  the  disease  is  of  reecnt  date,  cure  may  occasion- 
ally be  effected  by  maintaining  a  softened  condition  of  the  feces  by  the 
use  of  laxatives  ;  by  washing  the  parts  after  each  act  of  defecation  ; 
and  by  smeanng  the  anus  and  lower  portion  of  the  rectum  with  the 
ointment  of  oxide  of  zinc  or  an  ointment  containing  the  red  oxide  of 
mercuri"  (gr.  xv  to  the  ounce).  When  this  treatment  fails,  and  it  al- 
ways will  fail  in  the  more  chronic  cases,  operative  procedures  are 
required.  The  operation  is  so  unimportant  and  the  relief  so  great 
and  imnictliato  that  it  should  not  be  po.stponed.  It  is  ordinarily  suffi- 
cient to  etherize  the  (patient  and   thoroughly   paralyze  the  sphincter 
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muscle  by  stretching  it  with  the  two  thumbs.  This  dilatation  should 
be  done  thoroughly  and  with  all  the  power  which  the  surgeon  can 
exert  by  introducing  his  two  thumbs  and  forcibly  separating  them, 
usually  in  a  lateral  direction.  Some  of  the  fibers  of  the  sphincter 
muscle  are  probably  ruptured  by  this  manoeuvre.  Another  method, 
which  is  said  to  be  more  effectual  than  dilatation,  is  to  incise  about 
one  third  the  thickness  of  the  sphincter  with  a  bistoury.  The  incision 
is  always  made  through  the  base  of  the  ulcer,  beginning  a  little  above 
its  upper  border  and  terminating  at  the  muco-cutaneous  junction  at  the 
exterior  of  the  anus.  A  speculum  is  usually  needed  to  enable  the  sur- 
geon to  perform  this  operation  dextrously.  One  of  the  forms  of  oint- 
ment mentioned  for  mild  cases  may  then  be  applied. 

When  simple  dilatation  of  the  anus  has  been  selected  as  a  means  of 
cure,  it  is  well  to  scrape  away  with  the  finger  nail,  or  with  a  curette, 
the  granulations  and  indurated  tissue  forming  the  base  of  the  ulcer. 
Any  small  tab  of  mucous  membrane,  polypoid  growth  or  small  fistnle 
complicating  the  condition  should  be  excised  or  incised  at  the  same 
time  that  the  selected  operation  is  performed. 

Ulceration  of  the  Anus  and  Rectum. 

Pathologfy. — Ulceration  about  the  anus  and  rectum  may  be 
syphilitic,  malignant,  tuberculous  or  dysenteric ;  or  it  may  be  due  to 
injury  firom  hardened  feces  or  a  syringe  improperly  used  or  to  foreign 
bodies.  In  old  people  there  occurs  an  ulceration  which  appears  to  be 
due  to  chronic  venous  congestion  and  is  similar,  therefore,  in  pathology 
to  the  senile  ulceration  which  occasionally  shows  itself  in  the  legs.  It 
must  not  be  forgotten,  moreover,  that  chancre  and  chancroids  may  be 
found  at  the  anus.  The  ordinary  syphilitic  ulcer  of  the  rectum  belongs 
to  the  tertiary  or  to  the  congenital  stage  of  syphilis.  Gonorrhoea  ot 
the  rectum  may  lead  to  ulceration. 

Sjrmptoms. — Irregular  diarrhoea,  purulent  discharge,  pain,  tenesmus 
and  other  symptoms  resembling  dysentery  are  the  clinical  features  of 
rectal  ulceration.  The  discharges  often  consist  of  material  resembling 
yeast,  or  at  times  coffee-grounds,  mixed  with  more  or  less  mucus  and 
pus.  Ulceration  in  the  upper  part  of  the  rectum  is  far  less  painful 
than  a  small  ulcer  at  the  lower  part,  as  has  been  described  in  another 
paragraph ;  nor  does  great  pain  accompany  the  latter  affection  when 
the  ulceration  at  the  lower  part  of  the  rectum  is  extensive.  Examina- 
tion with  the  speculum  or  long  rectal  tube  reveals  the  condition  of  the 
mucous  membrane  of  the  rectum ;  and  digital  examination  conveys  to 
the  surgeon's  fingers  the  sensation  of  rough  irregularities  and  stiffened 
rectal  walls  quite  different  from  health.  There  may  be  irregular  dis- 
tortion of  the  tube,  and  even  stricture  may  occur. 

Treatment. — It  is  essential  in  managing  such  a  condition  to  keep 

the  intestinal  excreta  soft  and  to  use  astringent  and  anodyne  enemas 

and  suppositories.     The  recumbent  position  may  be  valuable  in  severe 

<»ses,  as  it  prevents  abnormal  congestion  of  the  pelvic  viscera.   Wash- 
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ing  out  the  rectum  with  large  enemas  of  warm  water  containing  boro- 
glyceride  (1  to  30)  and  other  non-poisonous  antiseptics  is  a  valuable 
means  of  getting  rid  of  irritating  secretions  in  the  rectiun  ;  drying  the 
ulcer  and  powdering  it  w^ith  a  mixture  of  oxide  of  zinc  (gr.  iij), 
mild  chloride  of  mercury  (gr.  xx),  and  powdered  starch  (3ij)  is 
good  treatment.  An  enema  containing  ten  drops  of  the  tincture  of 
opium  to  the  ounce  of  starch  water  will  often  relieve  the  distressing 
pain.  In  tul>erculous  ulcers  iodoform  in  powder  or  suppository  is  indi- 
cated ;  ten  grains  would  probably  be  a  sufficient,  as  well  as  a  safe, 
amount  in  most  circumstances  to  introduce  into  the  rectum. 

Syphilitic  cases  will  always  demand  antisyphilitie  remedies  in  addi- 
tion to  or  instead  of  the  tonics  generally  needed  in  ulcerations  here. 
When  great  pain  exists  it  may  be  necessary  to  stretch  or  divide  the 
sphincter  muscle  to  relieve  the  spasm  present.  In  some  extensive 
ulcerations  the  pain  from  the  passjige  of  feces  over  the  diseased  surface 
is  so  great  that  lumbar  colostomy  or  excision  of  the  lower  portion  of 
the  rectum  is  demanded.  These  important  operations,  however,  are 
not  often  required  by  the  symptoms.  Scraping  away  the  ulcerated 
tissue  with  a  curette  or  cauterizing  the  ulcer  witli  a  red-hot  iron  or 
fuming  nitric  acid  is  often  sufficient. 

Stricture  of  the  Rectum. 

Pathology. — Malignant  disease  is  often  the  cause  of  stricture  of  the 
rectum,  but  contractions  of  the  rectum  due  to  fibrous  formations  will 
here  be  alone  considered.  These  contractions  are  due  to  chronic  in- 
flammation or  to  such  prolonged  irritation  of  the  muscular  fibers  in 
the  rectal  wall  as  to  cause  them  to  undergo  a  sort  of  fibroid  degenera- 
tion. The  coats  of  the  rectum  at  the  seat  of  coarctation  are  thickened 
or  welded  together  either  by  a  new  fibrous  tissue  or  an  increase  of  the 
normal  fibrous  tissue.  Ulceration  of  the  mucous  membrane  is  not  un- 
common in  the  vicinity  of  the  stricture,  and  dilatation  of  the  tube 
naturally  takes  place  above  the  stricture  from  retention  of  fecal  masses 
at  that  point. 

The  stricture  when  involving  less  than  an  inch  of  the  tube  is  de- 
nominated an  annular  or  ring  stricture ;  when  a  greater  length  of  the 
intestine  is  contracted,  the  term  tubular  stricture  is  applied.  Inflam- 
mation and  ulceration  of  the  rectum  as  well  as  pelvic  inflammations 
subsecjuent  to  labor  may  be  the  exciting  cause  of  the  fibrous  degenera- 
tion which  results  in  contraction  of  the  gut. 

Sjrmptoms. — The  first  symptom  of  stricture  of  the  rectum  is  diffi- 
culty in  defecation,  which  is  usually  considered  by  the  ]>atient  to  be 
simply  functional  constipation.  Finally  the  fecal  masses  discharged  be- 
come smaller  in  diameter,  resembling,  perhaps,  the  size  and  shape  of 
a  lead  pencil.  At  other  times,  however,  the  extruded  material  con- 
sists of  small  irregular  masses,  without  definite  shape.  Occasionally 
they  may  even  be  ribbon  shape.  Flattened  or  tape-like  feces,  how- 
ever, occur  also  from  irritiibility  of  the  sphincter  without  there  being 
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any  stricture  of  the  rectum.  The  small  nodules  of  feces,  called  scy- 
bala,  so  usual  in  constipation,  must  not  be  mistaken  for  evidence  of 
stricture.  A  bearing  down  sensation  and  a  feeling  of  defecation  being 
incomplete  are  marked  features.  Diarrhoea,  alternating  with  consti- 
pation and  painful  defecation,  will,  perhaps,  supervene.  When  ulcer- 
ation occurs  as  a  complication  of  fibrous  stricture,  mucus  and  blood 
mil  probably  be  mingled  with  the  feces,  and  the  solid  material  passed 
will  be  small  in  amount  and  accompanied  with  the  yeasty  or  coflFee- 
ground  discharges  mentioned  as  a  symptom  of  ulceration  of  the  rec- 
tum. The  desire  to  go  to  stool  is  apt  to  occur  soon  after  the  ingestion 
of  food  or  liquid.  The  effort  at  stool  is  followed  by  little  result,  and 
is  soon  succeeded  by  a  repetition  of  the  tenesmic  sensation,  sho^ving 
that  the  rectum  has  not  been  fully  emptied. 

Dyspeptic  symptoms,  such  as  the  accumulation  of  flatus,  become 
more  or  less  prominent.  Abscess  or  fistule  in  the  vicinity  of  the 
stricture  may  cause  the  careless  surgeon  to  operate  for  its  cure  without 
discovering  that  the  true  cjiuse  of  this  condition  is  a  stricture.  Re- 
tention of  feces,  great  emaciation,  excoriation  of  the  anus  due  to  dis- 
charges, intestinal  obstruction  leading  to  peritonitis,  and  finally  death 
may  result  from  long  continued  fibrous  stricture  of  the  rectum. 

A  definite  diagnosis  can  only  be  made  by  exploring  the  rectum  care- 
fully with  an  oiled  finger  or  speculum.  If  the  stricture  is  within  three 
or  four  inches  of  the  anus,  it  can  be  felt.  There  is  usually  less  than 
the  normal  contractility  of  the  sphincter  and  rectum,  and  below  the 
point  of  obstruction  the  rectum  has  a  tendency  to  be  dilated  like  a 
distended  balloon.  This  is  not  due  to  retained  feces  in  this  part  of 
the  gut,  for  none  are  retained  there.  The  tip  of  the  finger  may  dis- 
cover a  sort  of  diaphragm  in  which  there  is  a  small  opening  or  it  may 
feel  a  funnel-shaped  thickening  of  the  rectum  leading  up  to  a  small 
orifice.  The  introduction  of  a  sound  with  an  acorn  shaped  head  will 
enable  the  surgeon  to  determine  whether  the  contraction  is  annular  or 
tubular.  If  the  disease  is  situated  beyond  the  reach  of  the  finger,  it 
is  necessary  to  use  the  long  rectal  speculum,  such  as  that  recommended 
by  Kelly,  because  the  rectal  bougie  used  for  examination  gives  uncer- 
tain information  and  may  become  entangled  in  the  mucous  folds,  which 
line  the  rectum,  or  be  arrested  by  the  promontory  of  the  sacrum. 

When  certainty  of  the  existence  of  a  suspected  high  strictore  is 
rigidly  demanded  a  very  small  hand,  well  oiled,  may  be  pushed  into 
the  rectum  and  thrust  up  to  the  sigmoid  flexure.  Acute  obstruction 
of  the  intestine  may  supervene,  when  the  stricture  of  the  rectum  does 
not  entirely  occlude  the  C4iliber  of  the  organ,  by  undigested  food  be- 
coming impacted  in  the  narrow  oi>ening.  It  must  be  remembered  also 
that  there  is  a  phantom  stricture  of  the  rectum,  as  there  exists  a  similar 
condition  of  the  (esophagus,  and  that  an  enlarged  prostate  gland  or  a 
displaced  uterus  may  push  its  wall  inward  and  create  a  condition  re- 
sembling stricture. 

Treatment. — The  feces  in  all  forms  of  rectal  strictures  should  be 
kept  in  a  soft  condition  by  the  use  of  laxatives  and  enemas,  and  an  at- 
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tempt  be  made  to  restore  the  caliber  of  the  gut  by  gradual  dilatation. 
This  is  undertaken  by  passing  a  well  oiled  bougie  through  the  con- 
tracted jx)rtion  every  other  day  and  allowing  the  instrument  to  remain 
in  position  for  a  few  minutes  ;  or  perhaps  an  hour,  if  pain  does  not  cen- 
tra-indicate the  longer  i^eriod.  The  bougie  should  he  small,  for  no 
bougie  that  requires  force  should  ever  be  |)assed  through  a  stricture  of 
the  rectum.  Any  attempt  to  force  a  large  bougie  through  the  diseased 
area  or  to  dilate  the  stricture  rapidly  with  the  finger  or  bougie^  is 
liable  to  cause  inflammation  or  rupture  of  the  intestine.  If  no  pain  of 
moment  is  produced  by  the  small  bougie,  larger  sizes  may  be  succes- 
sively substituted  for  the  smaller  instruments  every  four  or  five  days. 
At  the  end  of  six  or  eight  weeks  a  much  larger  bougie  than  that  orig- 
inally used  will  probably  be  comfortably  received,  and  much  relief  will 
be  given  to  the  patient  from  the  dilatation  thus  eflFected.  It  is  essen- 
tial that  no  active  inflammatory  conditions  be  induced  by  the  dilata- 
tions. After  the  surgeon  has  given  up  attendance  upon  the  case  the 
I>atient  should  introduce  the  bougie  for  himself  about  twice  a  week. 
This  should  be  continued  for  many  months  in  order  to  prevent  recur- 
rence of  the  contraction.  In  annular  stricture  this  method  of  treat- 
ment often  produces  cure,  but  it  is  usually  of  little  avail  in  the  more 
serious  tubular  strictures. 

In  the  event  of  failure  of  gradual  dilatation  in  the  treatment  of  an- 
nular stricture,  internal  incision  of  the  annular  band  may  be  practiced, 
provided  that  the  stricture  is  quite  limited  in  its  extent.  If  the  stric- 
ture is  extensive  in  area,  internal  incision  is  not  free  from  risk,  because 
the  contact  of  the  large  wound  with  pus  and  feces,  in  a  position  where 
free  drainage  is  not  obtainable,  is  liable  to  give  rise  to  serious  inflam- 
mation and  burrowing  of  pus.  When,  however,  a  small  and  shallow 
incision  is  made  in  the  lesser  degrees  of  stricture,  such  untoward  com- 
plications are  not  to  be  expected.  It  therefore  becomes  necessary  in 
the  more  extended  annular  strictures  and  in  tubular  strictures,  to  per- 
form linear  proctotomy,  which  is  a  cx)mplete  division  of  the  rectal  wall 
and  the  tissues  behind  it.  After  this  operation  granulation  slowly 
closes  the  wound,  while  the  calliper  of  the  gut  is  maintained  by  the  use 
of  bougies.  An  incision  is  made,  either  from  the  skin  or  from  the 
interior  of  the  gut,  which  divides  the  stricture,  the  rectal  wall  below 
and  all  structures  between  the  anus  and  the  coccyx.  The  wound  is 
packed  with  antiseptic  gauze  and  frequently  washed  out  with  antisep- 
tic solutions.     Bougieing  should  begin  at  the  end  of  the  first  week. 

Bad  tubular  strictures  are  not  amenable  to  treatment  by  any  of 
these  measures,  though  the  simple  form  of  tubular  stricture  may  some- 
times be  so  treated.  Excision  of  the  strictured  jwrtion  of  the  rectum 
is  possible,  by  making  a  resection  of  the  coccyx  and  sacrum  similar  to 
the  operation  done  for  getting  access  to  the  rectum,  when  it  is  to  be 
extirpated  for  high  carcinoma.  Temporary  relief  from  pain  and  dis- 
tress during  defecation  through  the  diseased  gut  is,  however,  obtain- 
able by  left  inguinal  colostomy,  which  establishes  an  artificial  anus  and 
permits  the  extrusion  of  the  feces  at  that  point.     This  operation  gives 
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great  relief,  and  is  not  as  serious  a  procedure  as  would  at  first  be  sup- 
posed. It  should  not  be  delayed  until  the  patient  is  exhausted  by 
suffering. 


Malignant  Disease  of  the  Anus  and  Rectum. 

Pathology. — Cylindrical  epithelioma  is  the  form  of  malignant  dis- 
ease which  nearly  always  occurs  in  the  rectum  and  at  the  anus, 
although  sarcoma  and  scirrhus  occasionally  attack  this  locality.  The 
malignant  affection  usually  assumes  an  infiltrated  form,  though  occa- 
sionally the  growth  is  a  distinct  tumor,  projecting  into  the  caliber  of 
the  rectum,  with  the  mucous  membrane  over  it  remaining  for  a  long 
time  free  from  ulceration.  The  infiltrated  form  begins  between  the 
mucous  membrane  and  the  muscular  coat,  and  ulceration  occurs  quite 
early. 

Sjrmptoms. — Malignant  disease  of  the  rectum  may  be  present  for  a 
considerable  time  before  the  symptoms  are  conspicuous ;  then  pain, 
bleeding,  muco-purulent  discharge,  diarrhoea  and  symptoms  of  stric- 
ture supervene.  The  clinical  history  of  malignant  disease  of  the  rec- 
tal tube  is,  in  fact,  very  like  that  of  fibrous  stricture  or  ulceration 
in  the  same  kwality.  When  the  anus  alone  is  attacked,  the  symp- 
toms are  similar  to  rectal  disease,  but  are  more  patent.  A  diagnosis 
between  malignant  disease  and  fibrous  stricture  of  the  rectum  is  some- 
times difficult.  In  the  former  condition,  however,  the  mucous  mem- 
brane between  the  seat  of  disease  and  the  anus  is  usually  less  ulcer- 
ated than  in  stricture.  The  course  of  malignant  disease  also  is  more 
rapid  than  that  of  stricture  of  a  non-malignant  kind.  A  finger  intro- 
duced into  the  rectum  can  feel  the  diseased  area,  if  it  be  not  more  than 
four  inches  from  the  anus.  Ordinarily  the  nodular  character  of  the 
rectal  wall  is  marked,  although  it  happens  sometimes  that  a  soft  fun- 
gous mass  is  felt. 

Villous  tumor  of  the  rectum,  which  is  an  innocent  growth,  is  soft 
and  velvety  to  the  touch,  though  thoroughly  resistant.  In  this  re- 
spect it  differs  from  the  fungous  form  of  epithelioma,  which  is  not  re- 
sistant, has  a  harsh  feel  and  is  surrounded  bv  indurated  tissue.  This 
subjacent  induration  is  not  found  in  villous  tumor.  The  disc»harge 
from  villous  tumor  is  a  sticky,  rather  clear,  mucoid  fluid  ;  but  it  is  not 
purulent  and  does  not  have  a  dark  api^earance  like  coffee  grounds. 
These  are  characteristics  of  the  discharge  in  case  of  rectal  epithelioma. 

Fistulous  tracks  connecting  the  rectum  with  the  bladder,  urethra  or 
vagina  are  not  unc*ommon  in  advanced  malignant  disease.  Pressure 
of  the  malignant  growth  upon  the  iliac  veins  may  cause  oedema  of  the 
legs.  Death  occurs  from  exhaustion  or  from  intestinal  obstruction 
similar  to  that  which  takes  place  in  fibrous  strictures. 

Treatment. — The  treatment  of  malignant  disease  of  the  rectum 
should  be  directed  to  keeping  the  amount  of  fecal  matter  small  and 
the  bowels  sufficiently  loose  to  avoid  impaction  of  fecal  masses  above 
the  stricture  or  ulc*erated  surface.  To  this  end  food  leaving  small 
undigested  residue  and  mild  laxatives  arc  to  be  employed.     A  small 
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rnuouut  of  opium  is  at  times  necessary  as  an  anodyne.  The  anus 
should  be  kept  free  from  irritatiou,  due  to  contact  with  the  acrid  die- 
charges,  by  frequent  bathing  and  the  use  of  oxide  of  zinc  powder  mixed 
with  starch  (twenty  grains  to  the  ounce),  or  of  some  other  soothing 
application  applied  externally.  Warm  water  enemas  thrown  over  the 
Keat  of  the  disease  by  means  of  a  small  rectal  tube  or  a  catheter  passed 
beyond  the  malignant  mass  will  be  of  service  by  cleansing  the  rectum 
and  facilitating  evacuation  of  fecal  matter  lodged  above  the  diseased 
area. 

These  palliative  measures  should  not  be  relied  upon,  however,  when 
it  ia  possible  to  remove  the  diseased  tissue  by  excision  of  the  rectum. 
This  operation  is  easy  of  accomplishment  in  suitable  cases  and  gives 
great  relief  to  the  patient  as  well  as  prolongation  of  life.  It  is  essen- 
tial tliat  the  rectum  be  not  tied  down  to  the  surrounding  structures 
through  malignant  intiltration  outside  the  rectal  wall ;  and  the  gen- 
eral health  of  the  patient  should  be  in  fair  condition,  before  he  is 
subjected  to  the  risks  of  operative  compli  ait  ions.  Numerous  cases  are 
upon  record  in  which  there  has  been  no  return  of  the  disease  for  a 
number  of  years  after  excision  of  the  rectum. 

Three  or  four  days  should  be  employed  in  getting  the  bowels  emp- 
tied of  feces  and  in  cleansing  the  rectum  with  detergent  enemas.  In 
some  cases  it  is  well  to  do  a  preliminary  inguinal  colostomy  a  week 
before,  in  order  to  prevent  contact  of  feces  with  the  wound  of  opera- 
tion, when  the  rectum  is  extirpated. 

At  the  time  of  the  operation  the  patient,  whose  bowels  have  been 
previously  thoroughly  emptied,  is  put  in  the  lithotomy  position.     The 
sphincter  and  skin  behind  it  are 
Fi(i.  400.  divided  by  a  straight  incision 

extending  backward  to  the  coc- 
cyx. A  semilunar  cutaneous 
incision  is  made  around  each 
side  of  the  anal  sphincter,  be- 
ginning at  the  front  of  the  pos- 
terior wound  just  made  and  ter- 
minating in  the  perineum  in 
front  of  the  anus.  The  finger 
i.s  then  inserted  behind  the 
rectum  and  used  to  tear  up  the 
attachments  of  the  rectum  pos- 
S^ioo'o7"h'rM"ru'iV«n*r'™ROE^^  teriorly  and  laterally.     The  in- 

!KrrKrIft^''"(i.i»'..™i^m-M^''t''''(T,?fu^vi!!°f"'"  testinc  is  separated  from  the 
vagina  or  urethra  and  bladder 
in  front  by  <'areful  dissection  with  a  knife,  because  the  finger  would  be 
liable  to  do  damage  if  used  for  that  puriwse.  In  men  it  is  well  to 
place  a  l>ougie  in  the  urethra  and  bladder  in  order  tliat  the  location  of 
these  structures  may  be  clearly  perceived.  After  the  rectum  has  been 
thus  detached  from  the  surrounding  tissues  to  a  [wint  above  the  seat 
of  disease,  it  is  drawn  down  and  cut  across  with  scissors  at  a  point 
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about  an  inch  above  the  disease.  In  this  manner  the  rectal  tube  and 
sphincter  muscle  are  completely  removed.  After  hemorrhage  has  been 
stopped  the  wound  is  packed  with  antiseptic  gauze.  Xo  attempt  should 
be  made  to  draw  down  the  intestine  and  stitch  it  to  the  skin.  Such  a 
procedure  interferes  with  drainage  and  is  liable  to  do  damage  to  the 
peritoneum  above.  The  cavity  slowly  fills  up  with  granulation  tissue 
and  a  sort  of  pseudo  mucous  membrane  is  developed  between  the  lower 
end  of  the  intestine  and  the  cutaneous  surface.  The  patient  regains 
control  of  the  contents  of  the  intestine  in  about  two  months.  After 
the  first  two  or  three  weeks  it  is  well  to  use  the  bougie  to  prevent 
cicatricial  contraction  causing  stricture. 

When  the  malignant  disease  is  situated  in  the  upper  part  of  the  rec- 
tum, it  is  necessary  to  resect  the  coccyx  or  a  part  of  the  sacrum  as  well 
as  the  coccyx,  to  get  access  to  the  disease  and  accomplish  radical  re- 
moval. The  patient  is  laid  upon  his  right  side,  and  a  cut  made  in  the 
median  line  from  the  middle  of  the  sacrum  to  the  anus.  The  coccyx 
is  removed,  the  sacro-sciatic  ligaments  divided  and  the  left  side  of  the 
sacrum  chiseled  away  from  the.  level  of  the  third  foramen  to  the  lower 
end.  The  nerves  emerging  from  the  foramina  are  avoided  by  making 
the  excision  along  a  line  concave  toward  the  left.  The  sacral  canal  is 
not  opened.  This  opens  the  pelvis  and  exposes  the  rectum.  The 
patient  is  then  turned  on  his  back  and  the  diseased  portion  of  bowel 
removed.  The  stump  of  bowel  is  sometimes  stitched  to  the  skin.  It 
may  not  be  possible  to  draw  it  down.  Provision  for  free  drainage 
must  be  made.  The  bowels  should  not  be  allowed  to  move  for  several 
days. 

In  those  cases  in  which  excision  is  not  justifiable,  left  inguinal , 
colostomy  should  be  done,  and  not  delayed  too  long,  since  it  adds 
greatly  to  the  comfort  of  the  patient  and  prolongs  life  even  in  cases  of 
great  severity.  It  is  to  be  employed  to  relieve  pain  due  to  the  pas- 
sage of  feces  over  the  ulcerated  surface,  as  well  as  in  cases  of  malig- 
nant stricture. 

Non-malignant  Rectal  Tumors. 

Pathology. — Fibrous  and  adenoid  tumors  having  a  pedicle  are  at 
times  found  in  the  rectum,  and  are  then  called  rectal  polypi.  Fibroid 
rectal  polypus  is  developed  beneath  the  mucous  membrane ;  while 
adenoid  polypus  originates  in  the  mucous  membrane  itself  and  may 
have  a  very  long  pedicle.  Rectal  polypus  is  a  comparatively  rare  dis- 
ease, but  is  more  common  in  children  than  in  adults.  The  tumor  is 
apt  to  be  protruded  at  stool,  when  it  may  be  mistaken  for  prolapse  of 
the  rectum  or  for  piles.  The  fact  that  hemorrhage  is  one  of  the 
symptoms  of  rectal  polypus  adds  to  the  liability  of  the  disease  being 
mistaken  for  hemorrhoids.  Anal  fissure  is  occasionally  complicated 
with  small  rectal  polypus. 

Villous  tumor  of  the  rectum  is  an  innocent  growth,  adenoid  in  char- 
acter, but  lias  a  less  marked  pedicle  than  a  polypus.  It  has  been  de- 
scribed in  connection  with  rectal  carcinoma.     It  may  be  present  for 
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many  year^  without  causing  much  disturbance,  except  a  sensation  of 
fulness  in  tlie  rectum,  and  occasional  hemorrhage. 

Treatment. — The  sphincter  muscle  of  the  rectum  should  be  dilated, 
and  the  polypoid  tumor  drawn  down  and  twisted  off  with  strong  for- 
ceps. Twisting  of  the  pedicle  is  judicious  in  order  to  avoid  the  possi- 
ble occurrence  of  hemorrhage.  If  the  tumor  is  sessile  such  removal 
by  torsion  may  be  impossible,  in  which  case  clamping  and  cauteriza- 
tion, a.s  employed  in  removing  piles,  may  be  used. 

The  proper  treatment  of  villous  disease  is  dilatation  of  the  sphincter 
and  removal  of  the  growth  with  clamp  and  cautery  or  by  ligation. 
Curetting  may  be  attempted,  if  precautions  are  taken  to  avoid  sub- 
sequent hemorrhage  by  packing  the  rectum  thoroughly  with  gauze 
after  the  operation. 


CHAPTER    XXV. 

DISEASES  OF  THE  URINARY  ORGANS. 
DISEASES   AND    mJUBIES    OF    THE   KIDNEY. 

Methods  of  Examination  of  the  Kidney. 

The  condition  of  the  kidneys  is  determined  by  chemical  and  micro- 
scopic examination  of  the  urine,  general  symptomatology,  palpation  of 
the  renal  region,  inspection  of  the  orifices  of  the  ureters  by  cystoscopy 
and  ureteral  catheterization.  Bimanual  pressure  upon  the  loin  and 
hypochondrium  will  enable  the  surgeon  to  feel  the  kidney  in  persons 
not  obese  who  lie  supine  with  the  abdominal  muscles  relaxed.  As  a 
deep  inspiration  is  taken  the  kidney  is  forced  down  between  the  ex- 
aminer's hands.  In  thin  patients  the  tissues  at  the  side  below  the 
ribs  may  be  grasped  with  the  fingers  and  thumb  of  one  hand  in  such 
a  way  that  the  lower  portion  of  the  kidney  is  easily  palpated  as  the 
diaphragm  descends.  The  intestines  should  be  empty  and  the  patient 
should  breathe  quietly  with  an  open  mouth  to  relax  the  abdominal  walls. 
Incision  into  the  loin  is  an  easy  and  not  a  dangerous  way  to  inspect 
the  kidney.  When  information  is  demanded  this  step  is  proper. 
Intraperitoneal  examination  is  not  often  adopted,  but  is  available. 
Catheterization  of  the  ureters  permits  an  examination  of  the  secretion 
of  each  kidney  separately.  This  information  has  been  sought  for  by 
compressing  one  ureter  with  a  finger  in  the  rectum  or  vagina  or  a  pad 
on  the  abdomen.  The  bladder  is  then  washed  out  and  allowed  to 
receive  the  urine  from  one  kidney  alone  for  twenty  minutes  or  more. 
By  a  lever  put  into  the  rectum  to  elevate  the  floor  of  the  bladder,  a 
sort  of  urinary  watershed  is  created  that  keeps  the  urine  from  the  two 
kidneys  separate.  The  two  specimens  may  l)e  separately  drawn  off  by 
a  properly  arranged  double  catheter.  This  is  the  principle  of  the  in- 
genious instrument  of  Harris.  The  fluid  escaping  from  each  ureter 
can  be  seen  by  means  of  the  cystoscope. 

Congenital  Malformations. 

One  kidney  may  be  absent ;  or  the  two  may  be  fused  into  one  mass, 
sometimes  having  a  horseshoe  shape.  There  may  be  two  ureters  to 
one  kidney,  or  the  method  of  implantation  of  the  ureter  may  be 
anomalous.  The  kidney  may  occupy  an  unusual  position  in  the  ab- 
domen ;  or  float  about  loosely,  having  a  sort  of  mesonephron  or 
pedicle.  The  usual  place  to  find  a  misplaced  kidney  is  behind  the 
bladder  or  over  the  promontory  of  the  sacrum.  Cystic  disease  of  the 
kidney  may  be  congenital. 
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Movable  and  Floating  B^idney. 

Definition. — A  movable  kidney  slides  up  and  down  and  perha])6 
laterally,  behind  the  peritoneum.  It  is  unlike  a  floating  kidney, 
which  is  usually  a  congenital  condition  and  floats  about  within  the 
peritoneal  sac.  The  floating  kidney  has  a  sort  of  i)edicle  or  meso- 
nephron.  The  renal  vessels  are  longer  than  normal  in  both  cases. 
Before  operation  it  is  often  impossible  to  differentiate  one  form  from 
the  other. 

Causes. — In  the  acquired  cases  the  condition  is  due  to  loose  con- 
nective tissue  attachments  of  a  large  kidney,  injuries,  traction  or  pres- 
sure of  tumors  or  pregnancy.  The  condition  is  very  common  in  women 
and  particularly  in  those  who  have  borne  many  children.  Floating 
kidney  is  usually  a  congenital  anomaly  and  movable  kidney  is  usually 
acquired. 

Symptoms. — Pain  of  varying  intensity  may  prohibit  bodily  move- 
ments. It  is  of  a  dragging  character  and  Ls  often  associated  with 
mental  despondency  and  digestive  disorders.  The  patient  has  a  sen- 
sation of  a  moving  object  in  the  abdomen.  The  pain  may  be  re- 
lieved by  pressure  or  certain  postures.  If  the  ureter  becomes  twisted 
or  kinked  by  the  movements  of  the  kidney,  intense  pain,  swelling  of 
the  renal  pelvis  and  kidney  and  suppression  of  urine  may  occur. 
Hydronephrosis  or  renal  atrophy  may  be  thus  induced.  Palpation 
will  perhaps  reveal  a  movable  tumor  resembling  the  kidney  in  shape. 
This  may  be  pushed  into  the  normal  site  of  the  organ  with  the  hands 
or  may  spontaneously  resume  it  when  the  patient  lies  down.  The 
movable  organ  is  best  felt  when  the  patient  stands  up  and  bends 
slightly  forward. 

Treatment. — Imprudent  muscular  exertion  should  be  avoided. 
Tight  lacing  of  corsets  is  liable  to  increase  the  mobility.  The  kid- 
ney may  perhaps  be  kept  in  position  by  an  abdominal  bandage  with  a 
proper  pad.  Keeping  the  patient  recumbent  for  several  weeks,  until 
the  increase  of  fatty  tissue  around  the  organ  makes  it  more  stable, 
may  be  judicious  treatment  in  mild  cases.  The  employment  of  meas- 
ures to  relieve  the  neurasthenic  symptoms,  improve  the  digestion  and 
get  the  patient  interested  in  other  matters  than  her  own  sensations  will 
often  lead  to  a  cessation  of  pain  and  anxiety.  In  severe  cases  and 
those  not  thus  cured,  nephropexy,  sometimes  called  neprorrhaphy,  is 
proper.  In  this  operation  an  incision  is  made  in  the  loin,  and  the 
kidney  is  stitched  to  the  lumbar  fascia  by  means  of  three  or  four  silk 
or  formaldehyde  catgut  sutures  passed  through  the  capsule  and  sub- 
stance of  the  kidney.  The  stitches  should  be  alx)ut  a  half  inch  apart. 
If  this  fails  and  the  serious  nature  of  the  case  demands  it,  removal  of 
the  orgiui  may  be  justified,  if  the  certain  existence  of  the  second  kidney 
is  first  established. 

Hydronephrosis. 

Pathology. — Hydronephrosis  is  a  distention  of  the  pelvis  and  cali- 
ces  of  the  kidney,  due  to  an  accumulation  of  urine  from  congenital  or 
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acquired  obstruction  in  the  urinary  passages.  The  mechanical  inter- 
ference with  the  current  may  be  partial  or  complete,  and  situated  any- 
where between  the  kidney  and  the  urinary  meatus.  The  obstruction 
is  most  commonly  found  in  the  ureter ;  and  may  be  a  renal  calculus 
impacted  in  that,  tube  pressure  from  a  tumor  outside  of  it  or  a  stricture 
of  the  ureter.  An  over-distended  bladder,  a  stricture  of  the  urethra 
or  phymosis  may  cause  hydronephrosis.  The  substance  of  the  kidney 
may  atrophy  as  the  result  of  pressure ;  tlie  ureter  and  kidney  may 
bejcon verted  into  a  huge  sac  with  thick  walls  and  external  adhesions ; 
and  the  contents  may  suppurate,  converting  the  hydronephrosis  into  a 
pyonephrosis.  Rupture  may  occur,  or  the  sac  may  empty  itself  in- 
termittently into  the  bladder.  The  fluid  is  usually  urine  of  low  speci- 
ficjgravity,  but  may  become  colloid  or  grumous  material. 

Sjrmptoms. — The  symptoms  depend  on  the  cause.  Acute  obstruc- 
tion, as  in  twisting  of  the  ureter  of  a  floating  kidney,  causes  great  pain 
and  sudden  appearance  of  a  tumor.  Chronic  obstruction  gives  rise  to 
few  symptoms  until  the  swelling  becomes  ai)parent.  Increased  per- 
cussion dulness  in  loin  and  abdomen,  decrease  in  urine,  and  a  lobu- 
latetl,  fluctuating  tumor  with  the  colon  lying  in  front  of  it  would  sug- 
gest hydronephrosis.  General  symptoms  are  usually  absent,  unless 
uraemia  occurs  from  interference  with  excretion  in  double  hydrone- 
phrosis. Sudden  subsidence  of  the  tumor  with  passage  of  a  large 
amount  of  urine  would  make  the  existence  of  an  intermittent  hydrone- 
phrosis probable.  A  ruptured  cyst  would  give  characteristic  symptoms 
and  a  probable  secondary  peritonitis. 

Treatment. — Relief  of  obstruction  is  sometimes  possible  and  this 
cures  the  condition.  Gentle  massage  may  remove  an  obstructing 
blood  clot  or  small  calculus  in  the  ureter.  In  other  cases  incision  and 
drainage  through  the  loin  or  abdomen  is  the  proper  operation.  This 
may  leave  a  urinary  fistule,  for  the  cure  of  which  nephrectomy  may 
subsequently  become  necessary.  Dilatation  of  the  ureter  may  be 
possible  by  catheteriztition  from  the  bladder ;  or  plastic  operations  may 
enlarge  the  caliber  of  the  ureter  or  remove  a  valve  like  obstruction. 
Aspiration  alone  is  not  likely  to  make  a  permanent  cure.  Congenital 
hydronephrosis  is  apt  to  be  fatal. 

Suppurative  Inflammations. 

Pathology. — Non-suppurative  inflammations  of  the  kidney  belong 
to  the  domain  of  medicine.  The  upper  urinary  organs  are  subject  to 
three  forms  of  bacterial  infection,  which  are  important  to  the  surgeon. 
They  are  gonorrhoeal,  septic  and  tuberculous.  The  micro-organisms 
gain  entrance  to  ureter,  renal  pelvis  and  the  kidney  itself  by  wounds, 
by  the  blood  current,  and,  esi)ecially,  by  ascent  along  the  mucous  mem- 
brane of  the  urethra,  bladder  and  ureter. 

Ureteritis  and  nephritis  are  terms  used  to  signify  inflammation  of 
the  ureter  and  kidney  res{>ectively.  Pyelitis  is  the  term  used  to  indi- 
cate inflammation  of  the  pelvis  of  the  kidney.     Any  one  of  these  con- 
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ditions  may  be  present  >vithout  the  other ;  but  it  usually  happens  that 
sooner  or  later  the  process  involves  the  adjacent  portion  of  the  urinary 
tract.  Compound  terms  are  employed  to  indicate  this  occurrence ; 
thus  pyelo-nephritis.  When  a  sac  is  formed  from  the  pelvis,  ureter 
and  kidney  and  contains  pus,  the  condition  is  called  pyonephrosis. 
It  is  a  combination  of  obstruction  to  escape  of  urine  and  suppuration. 
As  the  three  infections  cause  suppurative  or  quasi  suppurative  condi- 
tions, they  may  be  considered  together.  The  resulting  pathological 
changes  in  the  kidney  are  enlargement,  purulent  or  cheesy  deposits 
and  degeneration.  A  kidney,  the  seat  of  these  changes,  was  formerly 
called  a  "  surgical  kidney,''  without  much  knowledge  of  its  causation 
or  pathology.  Suppuration  occurring  around  the  kidney  in  its  fatty 
envelope  is  called  a  perinephric  abscess  and  may  accompany  or  exist 
independent  of  suppurative  nephritis.  It  must  also  be  remembered 
that  catarrhal  inflammations  of  the  ureter  and  pelvis  of  the  kidney 
may  occur,  which  do  not  go  on  to  suppuration.  The  suppurative 
conditions  may  be  acute  or  chronic.  Tubercular  nephritis  is  usually 
chronic. 

Sjrmptoms. — Gonorrhoea!  pyelitis  occasionally  arises  secondary  to 
gonorrhceal  cystitis  and  ureteritis ;  and  is  exhibited  by  chills,  fever, 
pain,  tenderness  in  the  renal  region  and  along  the  ureter,  and  the 
passage  of  purulent  urine.  The  cytoscope  will  show  the  pus  flowing 
from  the  ureteral  orifice  into  the  bladder.  The  pain  may  be  felt  down 
in  the  scrotum  and  testicle. 

Suppurative  nephritis  may  be  caused  by  infection  of  the  kidney 
itself  and  the  abscess  so  caused  may  require  active  surgical  treatment. 
Perinephric  abscess  may  be  a  secondary  result  of  gonorrhceal  pyelitis. 

Septic  pyelitis,  pyelo-nephritis  and  nephritis  are  not  infrequent  re- 
sults of  septic  cystitis,  accompanied  by  interference  with  urination 
from  calculus,  enlarged  prostate  and  stricture  of  the  urethra.  The 
possibility  of  these  conditions  having  occurred  secondarily  should  be 
remembered  in  the  treatment  of  all  chronic  affections  of  the  bladder ; 
and  esfKicially  when  the  patient  is  beyond  middle  life.  All  operations 
6n  the  urethra  and  bladder  should  be  done  aseptically  to  prevent  the 
occurrence  of  these  complications. 

The  symptoms  in  acute  cases  are  the  same  as  those  just  mentioned 
ill  gonorrheal  infection  of  the  same  structures ;  in  chronic  cases  the 
advent  of  the  disease  may  be  unnoticed,  for  the  bladder  symptoms 
will  be  so  much  more  prominent.  Septic  invasion  of  the  kidney,  pel- 
vis and  ureter  may  occur  from  injury  ;  from  the  blood  current  in  some 
general  infection  ;  and  as  a  comi)lication  of  the  injurious  irritation 
of  a  renal  calculus.  Typhoid  fever,  osteomyelitis,  diphtheria  and 
pyemia  are  perhaps  the  septi(»jeinias  most  likely  to  cause  septic  nephritis 
and  i)yelitis.  In  the  great  majority  of  cases  tlie  disease  is  an  ascend- 
ing affection  due  to  septic  invasion  through  the  urethral  route. 

Treatment. — The  treatment  of  tliese  conditions  is  cure  or  ameliora- 
tion of  the  causative  affection,  with  the  internal  administration  of  salol, 
boric  acid,  benzoic  acid,  santal  oil  and  other  antiseptics ;  the  external 
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application  of  guaiacol  or  counter  irritants  ;  and,  if  jx)ssible,  irrigation 
of  the  pelvi.s,  of  the  kidney  with  sterile  salt  solution  or  antiseptics  by 
catheterization  of  the  ureters.  Sometitnes  permanent  drainage  of  the 
bladder  by  cystotomy  may  lessen  the  inflammation  in  the  upper  por- 
tion of  the  urinary  tract.  These  measures  may  be  beneficial  in  the 
catarrhal  cases  or  suppurative  cases  of  mild  degree  ;  but  when  abscesses 
have  formed  in  the  kidney,  they  are  of  little  service.  Then  lumbar 
nephrotomy  and  drainage  are  proper.  Subsequently  nephrectomy  may 
or  may  not  be  recjuired.  In  calculous  pyelo-nephritis  lumbar  incision 
and  nephro-Hthotomy  should  be  done  as  soon  as  a  diagnosis  is  made. 
In  septic  cases  not  due  to  calculus,  the  tendency  is  to  delay  operation 
too  long.  Supportive  measures  are  always  indicated  in  these  asthenic 
conditions.  When  pyonephrosis  occurs,  whether  secondary  to  hydrone- 
phrosis or  to  pyelitis,  incision  and  drainage  is  the  only  rational  treat- 
ment. The  loin  usually  affords  a  better  route  than  the  abdomen. 
After  the  pus  has  been  emptied  and  the  sac  has  had  time  to  shrink,  it 
may  be  well  to  consider  the  propriety  of  nephrectomy.  It  is  generally 
best  to  defer  this  graver  operation  until  the  constitutional  disturbance 
due  to  the  suppuration  has  subsided  under  drainage.  The  nephrectomy 
is  then  easier  and  safer. 

Perinephritis. 

Definition. — Inflammation  of  the  cellulo-adipose  tissue  surrounding 
the  kidneys  is  called  perinephritis ;  and  may  be  plastic  or  suppurative. 
In  the  latter  case  a  perinephric  abscess  results. 

Pathology. — The  affection  may  be  secondary  to  septic  or  gonor- 
rhoea! pyelitis  or  nephritis,  tuberculosis  of  the  kidney,  injuries  of  that 
organ  and  renal  calculi,  or  to  inflammatory  diseases  involving  the 
retro-peritoneal  space  originating  in  the  appendix  or  other  abdominal 
organs.  It  may  be  secondary  to  purulent  inflammation  of  the  pleura  ; 
or  to  infective  causes  in  the  urethra,  bladder  or  ureter.  It  is  seldom 
a  primary  disease.  In  the  suppurative  form  the  pus  may  burrow  ex- 
tensively ;  and  yet  leave  the  kidney  free  from  involvement,  if  no  dis- 
ease originally  existed  in  that  organ. 

Sjrmptoms. — Pain  in  the  loin,  similar  to  tliat  of  gall  stone  and  not 
unlike  that  of  appendicitis,  may  be  a  marked  symptom.  Increased 
dullness,  a  sense  of  resistance  on  palpation,  local  oedema  or  swelling  in 
the  loin,  retraction  of  the  testicle,  flexion  of  the  hip  from  psoas  spasm, 
radiating  pain  accompanied  perhaps  by  a  dull  aching  in  the  region  of 
the  kidney,  irritability  of  the  bladder  and  pleuritis  at  the  base  of  the 
lung  are  symptoms  of  perinephritis.  If  perinephric  abscess  occurs, 
the  constitutional  and  local  symptoms  of  pus  arise ;  otherwise  the 
symptoms  disappear  as  resolution  occurs.  The  abscess  may  rupture 
externally  or  into  the  peritoneal  cavity,  thorax  or  one  of  the  adjacent 
hollow  viscera.  The  spasm  of  the  psoas  muscle  may  simulate  incipient 
tubercular  coxitis. 

Treatment. — Counter-irritation,  local  depletion  by  leeches  or  cups 
and  treatment  of  the  causative  condition  will  be  beneficial  in  non-sup- 


718  DISEASES  OF  THE   URINARY  ORQANS. 

piirative  cases.  If  pus  is  about  to  form  or  has  formed,  a  tree  lumbar 
incision  sliould  be  promptly  made  and  drainage  by  a  lai^  rubber  tube 
established.     The  incision  will  relieve  tension  and  deplete  the  infiamed 
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1  if  piipi  has  not  yet  l)cen  formed  and  will  therefore  be 
Scart'li  should  be  made  for  calcnll  or  pus  pockets  in  the 
its  ]»elvis,  lit  the  time  the  incision  is^  made.     Urinary  fistule 

iniou,  after  this  oi>eration,  unless  there  is  disease  of  the 


Tuhercolosis  of  the  Kidney. 
Tul>cn:'iilosis  of  this  organ  may  occur  as  p;irt  of  a  general  tuber- 
eiilosis,  but  it  is  then  of  little  surgical  import.  It  is  the  localized  in- 
fection that  usually  («mes  to  the  surgeon's  notice.  It  may  be  primary 
and  cause  infection  of  the  un'ter,  bhidder  and  lower  urinary  tract ;  or 
the  disca-se  may  occur  below  first.  It  is  said  to  occur  at  any  period  of 
lite,  but  more  frequently  in  youth.     The  symptoms  are  indefinite,  un- 
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til  pus  and  blcx)d  in  the  urine,  dull  pain  in  the  loin,  and  periiaps  at- 
tacks of  renal  colic,  from  plugs  of  cheesy  material  obstructing  the 
ureter,  attract  attention.  Calculi  in  the  kidney  or  its  i>elvis  are  some- 
times associated  with  renal  tuberculosis.  Tubercle  bacilli  may  be 
found  in  the  urine  but  their  detection  is  difficult.  A  large  tumor  may 
form  from  the  infiltration  of  the  kidney  with  tubercular  material  and 
inflammation  of  the  perinephric  tissue  induced  secondarily.  The 
amount  of  blood  in  the  urine  is  less  than  often  occurs  in  simple  renal 
calculus  ;  but  the  physical  depression  in  tuberculosis  is  greater.  The 
disease  may  be  bilateral.  The  treatment  is  that  which  is  usual  in 
tuberculosis  elsewhere,  with  nephrotomy  to  remove  the  puriform  and 
cheesy  deposits  by  irrigation  and  curetting.  Nephrectomy  is  often 
advisable  if  the  integrity  of  the  other  kidney  is  assured. 

Renal  Oalculus. 

Pathology. — Stone  in  the  kidney  may  occur  at  any  age,  and  is  oc- 
casionally a  congenital  condition.  Renal  calculi  vary  in  size  from 
sand-like  particles  to  a  mass  weighing  one  or  more  ounces,  and  in 
number  from  one  to  hundre<ls.  Uric  acid,  urates  and  oxalates  are  the 
substances  of  which  kidney  stones  are  usually  composed ;  but  they 
may  consist  of  phosphates,  cystin  or  xanthiu.  A  predisposition  to 
the  deposit  of  uric  acid  or  conditions  tending  to  cause  decomposition 
of  the  urine  are  the  usual  causes  of  calculus.  Inflammatory  affections 
of  the  pelvis  or  kidney  may  therefore  induce  their  occurrence.  A  • 
blood  clot,  a  mass  of  mucus  or  pus  or  a  particle  of  tissue  may  serve 
as  a  nucleus  upon  which  the  urinary  salts  are  deposited.  The  calcu- 
lus may  be  formed  in  the  substance  of  the  kidney  or  in  the  pelvis, 
may  remain  quiet  in  its  original  site,  cause  ulceration  and  be  dis- 
charged into  the  perinephric  tissues,  pass  down  the  ureter  into  the 
bladder,  or  become  impacted  in  the  ureter  causing  hydronephrosis  or 
partial  obstruction.  If  the  stone  reach  the  bladder,  it  may  remain 
there  and  become  the  nucleus  of  a  cystic  ailculus  or  may  be  extruded 
through  the  urethra.  The  passage  of  the  stone  along  the  ureter  is 
liable  to  cause  spasmodic  pain  called  renal  colic.  This  may  also 
occur  from  unsuccessful  attempts  of  the  stone  to  leave  the  pelvis  and 
enter  the  ureter.  Suppurative  conditions  are  often  associated  with 
the  presence  of  calculi  in  the  kidney  or  |)elvis.  A  small  stone  in 
the  substance  of  the  kidney  is  likely  to  give  more  pain  than  a  larger 
one  in  the  pelvis,  unless  it  obstruct  the  opening  into  the  ureter. 

Sjrmptoms. — Nephro-lithiasis,  or  tlie  formation  of  renal  calculi, 
gives  rise  to  pain,  hematuria,  pyuria,  passage  of  calculous  material  in 
the  urine,  frequent  urination,  attacks  of  colicky  pain  in  the  region 
of  the  ureter,  nausea,  vomiting  and  diminution  or  suppression  of 
urine.  The  pain  in  the  lumbar  region  is  often  increased  by  motion 
or  jarring  such  as  occurs  when  riding  in  a  wagon  or  niilroad  car,  and 
frequently  radiates  to  the  testicle,  penis  or  tliigh.  Deep  percussion  of 
the  loin  may  cause  stabbing  pain.     The  colic  of  renal  concretion  may 
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occur  when  the  stone  is  not  in  the  ureter ;  and  is  then  probably  a  spasm 
due  to  irritation  of  the  pelvis.  Renal  colic  may  simulate  intestinal  colic 
and  be  associated  with  similar  digestive  symptoms.  The  urine  may 
contain  albumin  or  other  evidences  of  inflammation ;  and  sometimes 
shows  an  excess  of  the  chemical  constituents  of  which  the  concretion  is 
formed.  The  use  of  skiagraphy  may  show  the  presence  of  a  stone. 
Some  calculi  cause  no  marked  shadow  when  subjected  to  the  X-rays. 

Attacks  of  renal  colic  may  come  on  when  no  disease  of  the  urinary 
organs  was  suspected.  In  gouty  subjects  this  occurrence  is  not  very 
rare.  Exertion  may  have  brought  on  the  attack,  but  no  such  cause 
need  be  present.  The  intense  pain  may  cause  chill,  sweating,  vomit- 
ing and  syncope,  and  is  accompanied  by  tenesmus  of  the  bladder,  fre- 
quent desire  to  urinate  and  the  passage  of  bloody  urine.  The  passage 
of  the  stone  into  the  bladder  or  its  return  to  the  pelvis,  if  it  have  only 
entered  the  ureter,  is  followed  by  instant  relief  of  the  agonizing  pain. 
Pain  in  the  kidney  without  an  evident  lesion  has  been  called  nephral- 
gia or  neuralgia  of  the  kidney. 

Treatment. — Renal  colic  should  be  treated  with  anodynes,  hot  ap- 
plications to  the  loin  and  abdomen  and  even  general  anaesthesia.  An 
impacted  stone  may  demand  ureterotomy  by  the  lumbar  or  abdominal 
route.  The  tendency  to  the  formation  of  stone  in  the  kidney  should 
be  counteracted  by  regulation  of  the  diet,  abundant  exercise  and  the 
ingestion  of  large  amounts  of  water,  as  is  wise  in  gouty  conditions 
in  other  regions.  Small  concretions  may  be  washed  out  of  the  kidney 
and  the  formation  of  others  may  be  perhaps  prevented.  Acetate  or 
nitrate  of  sodium  or  of  potassium  may  be  employed.  Piperazine  and 
lithium  salts  may  be  tried.  The  presence  of  a  stone  evidently  too 
large  to  pass  along  the  ureter  calls  for  the  operation  of  nephro-lith- 
otomy.  The  incision  is  made  in  the  loin,  and  the  pelvis  and  kidney 
explored.  If  a  stone  is  felt,  an  incision  is  made  into  the  pelvis  or 
kidney,  and  its  removal  effected.  If  no  calculus  is  felt,  the  pelvis 
should  be  opened  and  the  finger  or  a  probe  introduced  into  the  calices. 
It  is  well  to  pass  a  flexible  probe  down  the  ureter  into  the  bladder, 
lest  an  impacted  stone  be  the  cause  of  the  symptoms.  Nephrotomy 
has  relieved  pain  in  the  kidney  when  no  stone  and  no  evidence  of 
lesion  was  found.  It  has  been  suggested  that  this  pain  might  be  due 
to  a  swollen  kidney  and  that  incision  cured  the  condition  by  relieving 
tension. 

Tumors  of  the  B^idney. 

Renal  tumors  may  be  cystic  or  solid.  The  former  are  retention 
cysts,  hydatid  cysts  or  examples  of  extensive  cystic  degeneration. 
The  foetal  cystic  kidney  is  frequently  bilateral.  Hydatid  disease  is  a 
rare  parasitic  affection  in  this  country.  The  cyst  may  become  very 
large  and  presents  symptoms  similar  to  those  seen  in  hydatid  disease 
elsewhere.  Hydronephrosis  and  pyonephrosis  cause  great  increase  in 
the  size  of  the  kidney  and  its  pelvis,  but  are  not  proj^erly  classed  as 
tumors.     The  symptoms  of  cystic  tumor  of  the  kidney,  except  in  the 
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case  of  large  hydatid  cysts,  are  obscure.  In  hydatid  disease  the  char- 
acteristic booklets  of  the  echinococcus  or  daughter  cysts  may  occasion- 
ally be  found  in  the  urine  or  in  the  discharges  occurring  from  a  rup- 
tured cyst.  When  treatment  is  demanded,  incision  of  the  cyst,  of 
whatever  kind  it  may  be,  evacuation,  drainage  and  stitching  of  its  wall 
to  the  skin  are  proper. 

Solid  tumors  of  the  kidney  are  benign  or  malignant.  The  former 
are  not  common,  but  include  fibromas,  myxomas,  lipomas  and  ade- 
nomas ;  and  usually  originate  in  the  tissue  around  the  kidney.  The 
latter  include  both  carcinomas  and  sacromas.  If  primary,  they  remain 
a  long  time  enclosed  in  the  kidney  capsule  before  invading  surround- 
ing tissues.  The  symptoms  are  obscure,  except  when  the  growth  has 
become  large.  Pain,  bloody  urine,  swelling,  sometimes  the  presence 
of  portions  of  the  growth  in  the  urine  and  loss  of  health  may  aid 
the  surgeon  in  making  a  diagnosis.  Exploratory  incision  is  often  the 
only  method  of  reaching  a  definite  conclusion.  The  treatment  is  ne- 
phrectomy. 

Wounds  of  the  B^idney. 

Wounds  of  the  kidney,  whether  open  or  subcutaneous,  are  serious 
lesions,  because  of  the  vascularity  and  important  function  of  the  organ 
and  its  relation  to  the  peritoneum  and  large  blood  vessels.  Hemor- 
rhage, urinary  infiltration,  uremia  and  septic  peritonitis  are  compli- 
cations liable  to  occur  when  the  kidney  is  injured.  Contusion  and 
laceration  may  occur  without  external  wound  ;  and  gunshot,  incised 
and  other  deep  wounds  may  cause  the  renal  injury  to  be  connected 
with  a  wound  of  the  skin.  Septic  infection  is  then  probable.  The 
symptoms  are  shock,  nausea  and  pain  ;  escape  of  blood  from  the  wound 
in  the  skin  or  from  the  bladder  during  urination,  or  into  the  retroperito- 
neal space  or  the  peritoneal  sac  ;  obstruction  perhaps  of  tlie  ureter  or 
bladder  with  blood  clots ;  suppuration  and  sloughing  from  extravasa- 
tion of  urine  around  the  kidney;  septic  peritonitis,  and  fluctuation  due 
to  urine  and  blood  behind  the  peritoneum.  Injuries  not  involving  the 
peritoneum  are  less  dangerous  than  those  in  which  the  peritoneal  sac  is 
in  communication  with  the  damaged  kidney.  Suppression  of  urine  or 
uremia  may  supervene,  or  urine  may  escape  from  the  external  wound. 

Treatment  consists  in  stopping  hemorrhage,  which  may  cause  death 
by  antemia,  though  no  external  bleeding  is  noticeable ;  preventing  ex- 
travasation and  decomposition  of  urine,  and  averting  septic  inflam- 
mation. The  kidney  should  be  exposed  by  a  lumbar  incision,  if  the 
peritoneum  is  known  to  be  intact ;  by  an  alxlominal  incision,  if  the 
opposite  condition  is  probable.  Tears  or  cuts  in  the  kidney  should  be 
sutured  which  will  stop  parenchymatous  bleeding,  large  vessels  should 
be  ligated  or  clamped,  wounds  in  the  pelvis  and  ureter  stitched,  and 
provision  for  drainage  made.  Kidney  wounds  heal  easily,  those  in 
the  pelvis  or  ureter  may  leave  a  fistulc  or  be  slow  in  closing  per- 
manently. If  the  kidney  is  badly  damaged,  the  hemorrhage  from  the 
large  vessels  may  demand  nephrectomy. 
46 
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OPEBATIONS  UPON    THE   KIDNEY. 

Nephropexy. 

Nephropexy,  or  fixation  of  a  movable  kidney,  should  not  be 
termed  nephrorrhaphy,  which  is  properly  a  suturing  of  a  wound  of  the 
kidney.  The  latter  term  is,  however,  still  used  for  stitching  the  kid- 
ney to  the  lumbar  fascia.  The  patient  is  laid  upon  the  abdomen  and 
unaflRected  side,  with  a  hard  pillow  placed  under  the  abdomen  in  such 
a  way  as  to  make  the  space  between  the  twelfth  iib  and  iliac  crest  as 
wide  as  possible  over  the  movable  kidney.  A  four  and  a  half  inch 
incision  is  then  made  parallel  to  the  twelfth  rib  and  about  a  finger's 
breadth  below  it.  This  is  deepened  until  the  fatty  envelope  of  the 
kidney  is  reached.  The  kidney  is  then  uncovered  and  stitched  to  the 
lumbar  fascia,  by  four  or  five  sutures  of  chromicized  or  formaldehyde 
catgut  introduced  by  means  of  a  curved  needle.  The  stitches  should 
go  into  the  kidney  substance.  The  sutures  are  cut  off  short  and  the 
wound  closed,  with  a  drainage  tube  in  its  lower  angle.  The  patient 
should  remain  in  bed  for  four  or  five  weeks  and  lie  on  the  back  so  as 
to  avoid  displacement  of  the  organ  while  the  adhesions  are  recent.  It 
is  important  to  cut  below  the  twelfth  rib. 

Nephrotomy  and  Nephro-lithotomy. 

Incision  of  the  kidney,  called  nephrotomy,  is  done  to  open  cysts  or 
abscesses,  to  remove  renal  calculi,  to  explore  the  organ  or  its  calices 
and  pelvis  for  calculi  and  to  drain  tubercular  cavities.  The  incision 
is  that  mentioned  for  nephropexy.  More  room  may  be  obtained  by 
adding  to  the  oblique  incision  a  second  cut  from  its  center  to  the  iliac 
crest.  When  the  kidney  has  been  exposed,  the  cyst  or  abscess  is  laid 
open  and  drainage  by  means  of  a  rubber  tube  established.  If  the  sac 
is  large,  it  should  be  stitched  to  the  parietal  wound.  If  a  calculus  is 
felt  in  the  pelvis  or  substance  of  the  organ,  an  incision  is  made  directly 
over  it  and  it  is  removed.  This  operation  is  termed  nephro-lithotomy. 
If  the  presence  of  a  calculus  is  suspected,  the  kidney,  lifted  from  its 
bed,  is  held  by  the  left  hand  and  a  split  made  into  it  along  its  convex 
edge.  This  must  be  long  enough  to  admit  the  finger,  which  is  inserted 
to  explore  the  kidney,  the  calices  and  the  pelvis.  Tlie  bleeding  from 
the  kidney  substance  soon  stops  under  pressure,  though  it  is  at  first 
abundant.  The  external  wound  is  closed  after  the  insertion  of  a  drain- 
age tube,  which  is  to  be  removed  in  a  few  days.  Nephrotomy  by  the 
abdominal  route  is  unusual,  except  when  a  cyst  is  large  and  projects 
forward.  Urinary  fistule  after  nephrotomy  is  rare,  unless  the  calculus 
has  not  been  removeil  or  the  suppurative  disease  persists. 

Nephrectomy. 

Nephrectomy,  or  removal  of  the  kidney,  should  never  be  undertaken 
until  tlie  presence  of  a  second  kidney  is  proved  by  catheterization  or 
ins|x*etion.     The  lumbar  route  is  preferable  to  incision  through  the  an- 
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tenor  abdominal  wall ;  the  latter  is  only  to  be  adopted  when  the 
kidney  is  greatly  enlarged,  or  when  injury  to  other  viscera  or  the 
necessity  of  inspecting  the  other  kidney  make  coeliotomy  desirable. 
The  double  incision  just  described  is  made,  the  kidney  isolated,  and 
the  pedicle  secured  by  strong  silk  ligatures.  If  possible,  the  renal 
artery  and  the  ureter  should  be  tied  separately.  The  stump  of  the 
latter  should  be  sterilized  by  being  cauterized  with  undiluted  carbolic 
acid.  Care  should  be  taken  not  to  drag  too  vigorously  on  the  vessels 
during  these  manipulations.  The  operation  is  performed  for  tubercular 
and  malignant  disease,  sometimes  for  chronic  suppurative  nephritis, 
and  occasionally  for  extensive  laceration  of  the  kidney.  It  is  possible 
to  remove  nearly  the  whole  length  of  a  diseased  ureter  at  the  same 
time.  Abdominal  nephrectomy  is  performed  by  an  incision  in  the 
median  line  or  over  the  kidney.  The  colon  is  pushed  outward,  the 
posterior  layer  of  peritoneum  divided  and  the  kidney  exposed.  The 
vessels  and  ureter  are  then  ligated  and  divided.  The  stump  of 
the  ureter  is  buried  under  the  peritoneum.  A  counter-opening  through 
the  loin  may  sometimes  be  advisable  for  efficient  drainage  of  the  hollow 
left  by  the  extirpation  of  a  diseased  kidney. 

DISEASES   AND    IKJUBIES    OF    THE    URETER. 

The  ureter  may  be  obstructed  by  impacted  renal  calculi,  blood  clots, 
fragments  of  tumor  or  tubercular  deposits  from  a  diseased  kidney,  or 
by  a  cicatricial  stenosis  due  to  injury  or  inflammation.  .  Its  affections 
are  usually  secondary  to  disease  of  the  bladder  or  kidney.  It  may  be 
ruptured  subcutaneously  or  wounded  in  abdominal  and  pelvic  opera- 
tions and  injuries.  Obstruction  causes  symptoms  similar  to  those  oc- 
curring in  renal  colic ;  injury  causes  extravasation  of  urine,  which 
may  lead  to  peritonitis  or  a  fluctuating  tumor  followed  by  sloughing  of 
the  tissues.  If  a  ureter  has  been  wounded  in  abdominal  or  pelvic 
operations,  the  wound  should  be  closed  by  Lembert  sutures.  If  it 
has  been  completely  divided,  it  should  be  implanted  into  the  bladder 
or  into  the  lower  portion  of  itself.  In  the  former  operation,  a  small 
incision  is  made  in  the  bladder  wall  and  the  upper  end  of  the  cut 
ureter  pushed  through  it  and  stitched  firmly  to  the  peritoneal  surface 
of  the  bladder.  The  lower  end  of  the  ureter  should  be  ligated,  to 
prevent  urine  escaping  from  the  bladder  by  regurgitation.  Instead  of 
implantation  into  the  bladder,  the  lower  end  of  the  divided  ureter 
may  be  tied  and  the  upper  end  inserted  into  a  lateral  slit  made  in  the 
lower  portion  below  the  point  of  ligation.  Sutures  will  retain  the 
two  portions  in  their  new  relation  and  adhesive  imflammation  make  a 
permanent  union.  Subcutaneous  injuries  causing  extravasation  of 
urine  in  the  tissues  of  the  back  require  a  deep  lumbar  incision  for 
drainage.  If  the  urine  flows  into  the  peritoneum,  cceliotomy  and 
drainage  must  be  immediately  instituted. 

Catheterization  of  the  ureters  is  performed  in  women  by  i)utting 
the  patient  in  the  knee-elbow  position,  dilating  the  urethra,  inserting 
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the  finger,  and  pa^jsing  a  ureteral  catheter  along  the  floor  of  the  blad- 
der under  direction  of  the  finger.  This  may  be  more  easily  done,  by 
using  a  urethral  speculum  and  a  head  mirror  to  locate  the  orifice  of  the 
ureter.  In  the  male  ureteral  catheterization  is  more  difiiculL  It 
can  be  done  by  special  combinations  of  the  cystoscope  and  the  ure- 
teral catheter ;  or  by  opening  the  bladder  first  by  the  suprapubic  or 
)>erincal  route.     Inspection  of  the  condition  of  the  orifice  of  the  ure- 

Fio.  402. 


Uielen]  cMbeler. 

ter  is  easily  accomplished  by  means  of  the  cystoscope.  Ureteral 
catheterization  Ls  employed  to  obtain  and  test  the  secretion  from  one 
kidney,  to  diagnosticate  obstruction,  to  medicate  the  renal  pelvis  and 
to  render  prominent  the  position  of  tlie  ureters  and  avoid  injury  dur- 
ing intra-abdominal  operations. 

DISEASES   ABS    IHJUItlES    OF    THE   BLADDER. 

Methods  of  Ezammation. 

The  bladder  is  explored  by  the  introduction  of  a  metal  instrument, 

callal  a  souud  or  stone  searcher,  with  which  irregularity  of  its  wall  or 


a  contained  l)o<ly,  like  a  calculus  or  tumor,  is  recoguizetl.  Palpation 
liy  means  of  a  finger  in  the  rttctum,  or  vagina  and  bimanual  examina- 
tion, with  one  Iiand  on  the  hy]K>gnstriuni  while  a  finger  of  tlie  other 
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hand  is  in  the  vagina  or  rectum,  may  at  times  furnisli  valuable  infor- 
mation. Dilatatitm  of  the  female  urethra  will  {>ermit  the  intnxluction 
of  an  examiningfingcr.  A  similar  exploration  in  men  t^n  only  be  made 
after  suprapubic  or  perineal  cystotomy.  The  electric  cystoceopc,  which 
consists  of  a  hollow  tube,  or  small  t^'loscopc,  with  a  prism  and  an  electric 
lamp  at  the  end,  permits  the  interior  of  the  bladder  to  be  seen  aud 
changes  in  its  color  or  contour  determined. 


Congenital  Ualfonnations. 

The  chief  malformations  of  the  bladder  arc  absence  of  the  anterior 
wall,  called  exstmphy,  a  division  of  the  viscus  into  two  cavities  by  a 
septum,  and  persistent  patency  of  the  urachus. 

Exstrophy  of  the  bladder  is  due  to  incf)mplete  union  of  the  anterior 
wall  of  the  aMonien  and  of  the  bladder  in  the  middle  line.  There  is  an 
absence  of  union  of  the  pelvis  at  the  symphysis  of  the  pubes  and  often  a 
condition  of  inguinal  hernia  on  one  or  both  side.s.  In  the  male  the  penis 
is  usually  in  a  condition  of  epispadias.  The  deformity  occurs  more 
frequently  in  raides  than  females.  The  deformity  of  the  genital  organs 
associated  with  exstrophy  of  the  bladder  may  cause  the  true  sex  of  the 
child  to  be  mistaken.  Oases 

of  supposed  hermaphrodit-  Kic.  404. 

ism  are  usually  instances 
of  exstrophy  of  the  blad- 
der. The  intra-ab<lominal 
pressure  usually  causes  the 
posterior  wall  of  the  blad- 
der to  bidge  forwards 
through  the  unclosed  ante- 
rior wall  and  apjM-ar  as  a 
red  prominence,  between 
the  imperfectly  developed 
penis  or  vulva  and  the  site 
of  the  navel.  The  navel 
may  bo  absent.  The  mu- 
cous membrane  of  the 
bladder  becomes  inflamed 
from  exposure  to  friction 
and  the  urine,  which  is 
seen  escaping  from  the  Ki-inifby  i.f  th^  i.isiirii-r  p..rat.iMe.i  win.  ej.i-paiiiii'.:  b. 
ureters,  tnckles  over  the  rnguiDni h^miii .m  ewii Fuk'.  aiLi-HA>N.-.) 
perineum  and  thighs. 

The  condition  of  the  patient  is  a  distressing  one.  The  deformity 
may  be  alleviated  by  a  plastic  opemtioii  when  tlie  child  is  old  enough  ; 
or  some  form  of  urinal  made  of  rublKT  may  be  w()rn. 

Patent  UrachOB. — The  tubular  canal  which  in  the  fictus  leads  from 
the  top  of  the  bladder  to  the  umbilicus  nuiy  not  become  obliterated. 
If  it  remain  patulous  throughout  its  entire  length  urine  may  <.-sciipe 
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from  the  navel  during  urination.  It  may  remain  tubular  in  only  a 
portion  of  its  extent,  and  the  condition  be  unsuspected  until  it  is 
revealed  during  an  abdominal  section  late  in  life.  The  occurrence  of 
cystic  dilatation  of  a  patent  urachus,  and  the  extrusion  of  calculi  from 

it  at  the  navel  are  possibilities  to  be  remem- 
bered. Eczematous  irritation  at  the  um- 
bilicus should  arouse  a  suspicion  that  the 
urachus  may  not  have  been  obliterated.  If 
a  patent  urachus  is  divided  in  a  coeliotomy  it 
must  be  ligated  or  sutured  lest  the  urine 
escape  from  the  bladder  and  cause  perito- 
nitis. If  a  patent  urachus  give  annoyance 
it  may  be  dissected  out,  ligated  close  to  the 
bladder,  and  thus  excised. 

Displacements  of  the  Bladder. 

The  bladder  may  be  inverted  through  the 
urethra,  causing  a  red  tumor  with  a  con- 
stricted base,  from  the  surface  of  which 
mucus  and  urine  flows.  This  condition  is 
seldom  seen  except  in  children.  The  bladder 
wall,  which  has  been  turned  inside  out, 
should  be  gently  reduced  through  the  urethra 
by  manipulation.  Part  of  the  bladder  may 
be  contained  in  large  scrotal  or  inguinal  hernias.  Women  who  have 
borne  children,  especially  if  the  perineum  has  been  torn,  may  have  the 
bladder  wig  downward  into  the  vagina  and  even  protrude  from  the 
vaginal  outlet.  This  condition,  called  cystocele,  is  to  be  treated  by 
removing  elliptical  portions  of  the  vaginal  mucous  membrane  over  the 
bladder  and  stitching  the  edges  of  the  wound  so  made.  The  perineum 
should  also  be  reconstructed  by  a  plastic  operation. 


Urinal  for  exstrophy. 


Cystitis. 

Pathology. — Inflammation  of  the  urinary  bladder,  termed  cystitis^ 
may  be  acute  or  chronic,  superficial  or  interstitial,  and  may  be  sufiB- 
ciently  severe  to  result  in  gangrene.  It  is  due,  except  in  the  locali;zed 
form  which  is  the  result  of  an  aseptic  wound,  to  bacterial  infection. 
The  colon  bacillus  and  other  pyogenic  organisms,  the  gonococcus  and 
the  tubercle  bacillus  are  the  usual  causative  agents.  It  appears  to  be 
established  that  cvstitis  does  not  occur  in  a  normal  bladder  even  when 
pyogenic  bacteria  reach  its  mucous  membrane,  unless  the  normal  re- 
sistance of  the  tissues  has  been  lowered  by  some  disturbance  of 
nutrition  or  circulation.  This  lowered  resistance  may  be  produced  by 
retention  of  urine,  calculus,  enlarged  prostate  gland,  tight  urethral 
stricture  and  paraplegia.  The  deduction  from  this  statement  is  that 
cystitis  not  due  to  the  gonococcus  or  the  tubercle  bacillus  is  always  a 
secondary  condition  ;  and  hence  the  surgeon  should  seek  with  diligence 
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for  the  primary  afiection.  This  is  usually  localized  in  the  geuito-uri- 
aary  tract ;  ))ul  may  bu  constitutional,  us  in  the  cases  due  to  lithsemia. 
Primary  infections  in  the  urethra,  ureters  or  kidney  will  usually  be 
found  to  have  cxistwl  before  the  cystitis  occurred ;  unless  septic  iri- 
strumcuts  have  introduced  the  germs  into  the  bladder,  or  an  injury  has 
permitlA'd  easy  transit  from  the  bowel.  Infection  through  the  blood 
stream  is  possible,  but  uncommon.  It  is  believed  by  some  that  tlie 
ingestion  of  oautharides  and  the  terebinth inatc  preparations  may  cause 
eyatitis.  This  is  proltably  erroneous.  The  so-called  catarrhal  cystitis, 
not  due  to  bacterial  causes,  is  probably  apocr\-phal.  Abscess  of  the 
bladder  walls,  pericystic  inflanmiation  and  a  diphtheritic  inflamma- 
tion leading  to  dcs<juamation  and  necrosis  of  the  epithelium  and  mu- 
cous membrane  may  occur. 

Symptoms. — All  forms  of  cystitis  are  characterized  by  frequency 
and  urgency  of  urination,  pain  in  urination  and  the  constant  presence 
of  pus  in  the  urine.  The  acute  form  is  accompanied  at  times  by  chills, 
fever,  and  severe  burning  pain  in  the  bladder  and  perineum,  extending 
to  the  head  of  the  penis  and  down  the  thighs.  The  bladder  may  en- 
deavor to  empty  itself  every  few  minutes,  even  if  it  contains  very  little 
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urine.  This  vesical  tenesmus  is  accompanied  by  increased  pain.  There 
may  be,  on  the  other  hand,  retention  of  urine  ;  the  passsige  of  a  little 
blood  as  the  last  drojts  of  urine  are  voided  ;  or  spasmu<lic  contraction 
of  the  sphincter,  so  that  only  a  little  urine  eseu|)cs  at  each  attempt  to 
empty  the  bladder.  At  the  beginning  of  tlie  disease  the  pus  in  the 
uriue  may  be  scsireely  recognizable;  but  soon  the  urine  becomes 
cloudy  or  milky,  very  Jetid,  highly  nmnioniacal,  and  separates  on  staud- 
.ing  into  a  thick,  tenacious  precipitate  of  pus,  mucus  and  crystals  and 
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a  thin,  siipernataDt  liquid.  Pressure  on  the  hypogastrium  is  very 
painful.  Recovery  occurs  in  about  two  weeks,  the  acute  inflamma- 
tion is  succeeded  by  the  chronic  form,  or  death  takes  place.  The 
prostatic  urethra  is  often  inflamed  when  cystitis  is  present. 

The  symptoms  in  chronic  cystitis  are  similar,  but  not  so  urgent. 
There  are  usually  no  marked  constitutional  symptoms,  unless  an  acute 
exacerbation  occurs.  The  bladder  symptoms  are  often  combined  with 
the  special  symptoms  of  a  causative  urethral  stricture,  vesical  calculus 
or  tumor.  The  frequency  of  urination  in  chronic  cystitis  may  amount 
to  incontinence.  The  bladder  wall  finally  becomes  thickened,  and 
irregularly  ribbed  and  sacculated  on  its  mucous  aspect ;  and  the  cavity 
of  the  viscus  much  diminished  by  the  contraction  and  hypertrophy 
of  the  muscular  wall.  Chronic  cvstitis  is  often  intractable  and  lasts  for 
years,  finally  leading  to  secondary  inflammation  of  the  ureters  and 
kidneys. 

Nervous  irritability,  unaccompanied  by  inflammation,  occurs  in  neu- 
rasthenic patients,  and  needs  treatment  directed  to  the  nervous  system 
and  mind.     It  is  sometimes  associated  with  lithaemia. 

Treatment. — The  cause  of  the  cystitis,  or  i)rostato-cystitis,  must 
be  removed  to  insure  cure  or  improvement ;  but  the  patient's  suffer- 
ings may  be  alleviated  by  treatment  while  the  cause  is  being  sought. 
Tn  acute  cases,  rest  in  bed,  with  the  pelvis  elevated,  leeches  to  the  per- 
ineum and  hypogastrium,  hot  fomentations  to  the  same  regions,  and  hot 
hip  baths  ^\^ll  relieve  pain  and  perhaps  encourage  the  flow  of  retained 
urine.  Catheterization  to  relieve  retention  may  be  necessary,  but  is 
exceedingly  painful.  Alkaline  drinks  to  dilute  and  lessen  the  acidity 
of  the  lU'ine  and  laxatives  will  often  be  useful.  Anodynes  by  sup- 
pository will  give  comfort  and  relieve  the  vesical  tenesmus.  As  it 
is  the  decomposition  of  the  urea  which  furnishes  the  ammonia  found 
in  ammoniaeal  decomposition  of  urine,  an  attempt  should  be  made  to 
lessen  the  excretion  of  urea  by  rest  and  excluding  meat  from  the  die- 
tarv.     An  exclusive  milk  diet  is  valuable. 

Potassium  citrate,  salol,  boric  acid,  benzoic  acid,  santal  oil,  copaiba, 
buchu  and  pareira  are  useful  internal  remedies  in  chronic,  as^well  as  acute, 
cystitis.  If  this  line  of  treatment  fails,  irrigation  of  the  bladder  is  indi- 
cated in  chronic  cases.  A  soft  rubber  catheter  should  be  used  with  gen- 
tleness. It  is  wise  to  wash  out  the  urt*thra  before  entering  the  bladder. 
This  is  done  by  allowing  a  warm  normal  salt  solution  to  flow  gently,  from 
a  fountain  syringe,  into  the  urethra  and  escape  alongside  of  the  catheter 
as  it  is  gently  pushed  inward.  This  renders  the  introduction  of  germs 
into  the  bladder  less  probable,  and  is  wise  before  the  introduction  of  an 
instrument  into  the  bladder  for  any  purpose.  Then  the  bladder  is 
washed  out  bv  the  introduction  of  a  fluid  ounce  and  a  half  or  two 
fluid  ounces  of  the  solution  selected  for  local  medication.  This  is 
the  quantity  to  be  introduced,  which  should  be  allowed  to  flow  out  be- 
fore any  more  is  introduced.  Repeated  irrigations  with  this  small 
(juantity  is  better  than  an  attempt  to  have  a  large  amount  introduced. 
Solution  of  silver   nitrate   (gr.  j-v  ad  f5j)  is   the  best  medicament. 
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The  weaker  solution  should  be  used  at  first.  The  pain  from  using  a 
weak  solution  will  soon  subside.  Solutions  of  potassium  permanga- 
nate (1  :  2000)  or  carbolic  acid  (1  :  500)  may  be  employed.  (Jreat  pain 
and  irritability  in  cystitis  may  be  temporarily  relieved  by  injecting 
into  the  bladder  a  solution  of  morphia  (gr.  j  ad  fSj)  or  cocaine  hy- 
drochlorate  (gr.  v  ad  fSj).  Of  the  latter  fifteen  drops  deposited  with 
a  deep  urethral  syringe  at  the  neck  of  the  bladder  will  be  sufficient. 
Those  remedies  must  be  used  with  caution. 

It  has  been  stated  that  salol  in  doses  of  five  or  ten  grains  three  or 
four  times  a  day  may  be  useful  in  rendering  the  urine  antiseptic  ;  and 
it  has  been  proposed  to  administer  this  drug,  boric  acid  or  some  simi- 
lar remedy  several  days  prior  to  operative  treatment  upon  the  nor- 
mal or  inflamed  bladder. 

When  the  treatment  outlined  has  been  ineffectual,  in  either  acute  or 
chronic  cases,  the  bladder  must  be  put  at  rest  and  freely  drained  by  a 
perineal  or  suprapubic  cystotomy.  In  cases  of  foreign  body,  calculus 
or  tumor  within  the  organ,  the  suprapubic  route  is  usually  best.  Aft;er 
cystotomy  and  the  insertion  of  a  drainage  tube,  daily  irrigation  is  em- 
ployed. 

Tuberculosis  of  the  Bladder. 

This  condition  is  not  as  rare  as  was  formerly  supposed.  It  is  usually 
secondary  to  tuberculosis  in  the  kidney,  epididymis,  prostatic  urethra 
or  elsewhere.  The  symptoms  are  like  those  of  calculus  ;  but  bloody 
urine  is  more  common  than  in  vesical  calculus.  Severe  hemorrhage  in- 
dicatt\s  that  ulceration  of  the  mucous  membrane  has  occurred.  The 
early  symptoms  are  often  insidious.  The  detecti(m  of  tulwrcle  bacilli 
in  the  urine  is  very  difficult.  Cystoscopic  examination  may  show 
miliary  dejwsits  or  ulceration.  The  pain  is  said  to  Ix?  referred  to  the 
middle  of  the  pt»nis  instead  of  being  felt  at  the  end  of  the  orgjm  as 
in  vesical  stone.  It  has  been  averrc^d  that  cases  of  cvstitis  in  which 
the  urine  when  aseptically  drawn  gives  no  cultures  on  ordinary  nutri- 
tive media,  are  prolmbly  tuben*ulous.  The  treatment  consists  in  build- 
ing up  the  general  health,  putting  the  bladder  at  ivst  by  suprapubic 
lithotomy  and  perhaps  curetting  the  tulH^rcular  wall.  Guaiacol  and 
creosote  are  recommended  as  internal  remedies. 

Vesical  Neuroses. 

Neuralgia,  nervous  irritability,  paralysis  and  atony  of  the  bladder 
are  c^onditions  usually  due  to  general  causers.  They  may  be  misnomers, 
the  rc»sult  of  a  (^reless  or  unsuccessful  search  for  the  cause  of  the 
symptoms.  Incipient  tul)erculosis  or  inflammation  of  the  bladder  or 
an  unrecogniz€*d  jKTipheral  irritiition,  such  as  anal  fissure,  may  be  the 
cause  of  the  symptoms. 

Tumors  of  the  Bladder. 

Pathology. — Vesical  tumoi*s  are  not  rare.  The  chief  varieties  are 
papillomas  and  fibromas,  which  are  l)enign,  and  carcinomas  and  sarcomas 
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which  are  malignant.  They  may  be  pedunculated  or  sessile,  if  growing 
from  the  internal  surface  of  the  wall.  When  the  bladder  is  involved  sec- 
ondarily by  malignant  disease  of  neighboring  organs,  the  wall  becomes 
infiltrated  externally.  Intravesical  neoplasms  have  a  tendency  to  oc- 
cur near  the  base  of  the  bladder.  They  may  become  encrusted  with 
urinary  deposits  and  resemble  calculi. 

Sjanptoms. — The  symptoms  are  hemorrhage,  pain  and  the  evidences 
of  cystitis.  The  bleeding,  which  occurs  whether  the  tumor  be  benign 
or  malignant,  differs  from  that  seen  in  stone  in  the  bladder,  by  occur- 
ring independently  of  exercise,  being  abundant  and  showing  a  ten- 
dency to  increase  in  frequency.  The  bladder  may  become  full  of 
clots.  The  pain  is  reflected,  as  in  foreign  bodies  in  the  bladder,  to 
the  genitals,  rectum  and  thighs,  and  is  greater  in  malignant  than  in 
non-malignant  growths.  Pieces  of  the  tumor  may  obstruct  the  urethra 
and  give  great  pain  by  causing  retention  of  urine. 

Cystitis  occurs  as  a  complication,  though  often  not  until  late.  The 
diagnosis  between  a  l^enign  and  a  malignant  growth  is  often  impossible. 
A  timior  in  a  young  person  causing  much  bleeding  but  little  pain  is  likely 
to  be  benign  ;  one  in  an  old  patient  causing  constant  and  severe  pain  is 
probably  malignant.  The  diagnosis  between  tumor,  stone  and  tuber- 
culosis is  often  difficult.  Digital  examination  by  rectum  or  vagina, 
aided  by  pressure  in  the  hypogastric  region,  may  show  a  thickening  in 
the  bladder  wall.  In  women  the  finger  may  be  introduced  through 
the  dilated  urethra  for  exploratory  purposes.  In  the  male  a  supra- 
pubic incision  is  sometimes  made  for  this  purpose,  and  utilized  for  the 
removal  of  the  growth  if  one  be  found.  The  extrusion  of  pieces  of  the 
tumor  through  the  urethra,  and  inspection  of  the  growth  by  means  of 
the  cystoscope  are  conclusive.  Benign  tumors  are  said  to  be  more 
likely  to  have  a  pink  color,  and  malignant  ones  a  gray  color  when 
seen  with  the  cystoscope. 

Treatment. — The  treatment  consists  in  relieving  pain  and  hemor- 
rhage by  the  usual  methods  and  removing  the  gro^^i:h  as  early  as  pos- 
sible by  a  suprapubic  opening.  Localized  growths  should  be  scraped 
out  or  excised,  with  some  of  the  bladder  wall  if  necessary.  Greatly 
infiltrated  growths  are  practically  inoperable ;  but  a  suprapubic  drain 
will  relieve  pain  and  prevent  urethral  obstruction  with  clots  of  blood 
and  fragments  of  tumor.  The  blood  clots  in  cxises  not  operated  upon 
may  be  removed  through  a  large  catheter,  if  broken  up  with  warm 
water ;  to  which  i)epsin  or  other  digestive  substances  may  be  added. 

Stone  in  the  Bladder. 

Pathology. — Vesical  calculus  is  found  more  frequently  in  men  than 
in  women  ;  and  occurs  at  all  ages.  It  may  be  congenital.  In  some 
countries  stone  in  the  bladder  is  much  more  common  than  in  others. 
The  reason  is  not  clear ;  though  the  frequency  of  the  occurrence  has 
been  attributed  to  drinking  limestone  water.  The  presence  of  stone 
in  the  bladder  is  associated  with  a  tendency  to  excessive  elimination  of 
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the  urinary  salts  and  a  local  condition  which  causes  these  siilts  to  con- 
glomerate. The  excessive  use  of  meat  as  a  diet,  want  of  exercise  and 
the  ingestion  of  alcoholic  beverages  seems  to  have  an  influence  in 
causing  renal  and  vesical  calculi.  Habits  of  life  which  promote 
indigestion,  gout,  and  lithsemic  conditions  seem  to  favor  the  occur- 
rence of  the  disease.     Heredity  may  exert  an  influence. 

Any  condition  of  the  urinary  tract,  tending  to  favor  chronic  reten- 
tion of  urine,  especially  if  alkaline  fermentation  occur,  will  be  likely 
to  cause  the  formation  of  stone.  This  is  the  etiology  of  bladder  calculi 
associated  with  hypertrophy  of  the  prostate  gland,  urethral  stricture 
and  chronic  cystitis.  Some  stones  in  the  bladder  were  originally  renal 
calculi,  which  reached  the  bladder  but  were  not  carried  out  through 
the  urethra  with  the  urine.  They  arise  from  the  same  sort  of  diathetic 
and  local  causes  as  those  originating  in  the  bladder.  The  uric  acid 
and  calcium  oxalate  stones  found  in  the  bladder  are  usually,  if  not  al- 
ways, of  renal  origin.  Foreign  bodies  in  the  bladder,  such  as  pieces  of 
catheter,  or  silk  sutures,  which  may  have  ulcerated  through  tlie  wall 
from  without,  may  form  a  nucleus  ujwn  which  urinary  salts  are  de- 
posited. The  nucleus  of  a  stone  may  be  inspissated  pus,  a  blood  clot, 
a  mass  of  mucus  or  epithelium,  or  a  erystiil  deposited  from  the  urine. 
Upon  the  nucleus  is  deposited  layer  after  layer  of  precipitated  material. 
As  the  character  of  the  urine  changes  from  time  to  time  the  successive 
layers  differ  in  chemical  composition.  A  stone  when  sawed  in  half 
will  show  the  stratification  due  to  the  various  depositions  of  the  same 
or  various  constituents  of  the  urine.  A  single  stone  may  form  or  there 
may  be  many.  The  more  quickly  formed  and  the  softer  stones  are  those 
more  apt  to  be  multiple.  Vesical  calculi  vary  in  size  and  weight  from 
small  sandy  particles  to  several  ounces.  The  average  weight  is  from 
.  three  to  six  drachms.  A  stone  may  be  very  hard  or  as  soft  as  dried 
clay.  The  calcium  oxalate  and  the  uric  acid  stones  are  hard,  the  phos- 
phatic  stones  are  soft.  The  shape  depends  on  the  position  of  origin 
and  detention  and  also  on  the  shape  of  the  nucleus.  As  a  rule  calculi 
are  spheroidal  or  ellipsoidal,  but  somewhat  flattened  perhaps  on  two 
sides.  The  surface  may  be  smooth,  granular  or  tubercular.  Multiple 
stones  are  apt  to  be  faceted. 

If  calculi  are  not  removed  from  the  bladder,  cystitis  is  pretty  sure 
to  occur  sooner  or  later.  Ulceration  may  occur  and  the  stone  escape 
into  the  tissues  outside  of  the  bladder.  Small  stones  may  be  i)assed 
through  the  urethra,  become  impacted  in  that  canal  or  ulcerate 
through  its  walls  Into  the  perineum  or  scrotum.  Sometimes  a  vesical 
calculus  is  caught  in  a  hollow  or  ulceration  in  the  bladder  wall  and 
becomes  imprisoned  or  encysted  there.  Stones  may  undergo  spon- 
taneous fracture  in  the  bladder. 

Varieties. — The  stones  composed  of  uric  acid  and  urates  are  the  most 
frequent,  but  phosphatic  stones  and  those  composed  of  calcium  oxalate 
are  not  unusual.  Pure  uric  acid  stones  are  hard  and  yellowish,  reddish 
or  brown  in  color.  They  generally  arise  in  the  kidney,  l>ecause  in- 
creased formation  of  uric  acid  occurs  in  the  urine.     The  acid  is  pre- 
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cipitated  because  there  is  iDsufficient  alkalinity  of  the  urine  to  keep  it 
in  solution.  The  urate  stones  are  made  up  of  sodium,  ammonium  and 
magnesium  urate  ;  and  are  often  covered  with  a  deposit  of  calcium 
oxalate  or  ammonio-magnesium  phosphate.  Urate  stones  are  likely  to 
occur  in  urine  which  has  undergone  alkaline  fermentation,  as  happens 
in  cystitis.  Phosphatic  stones  consist  of  calcium  phosphate  (earthy 
phosphates);  ammonio-magnesium  phosphate  (triple  phosphates);  or 
of  these  different  phosphates  in  var}'ing  proportions  (mixed  or  fusible 
phosphates).  The  phosphates  which  are  soluble  in  normal  urine, 
which  is  acid,  are  precipitated  when  the  urine  becomes  alkaline. 
Phosphatic  stones  are  grayish  white  and  soft.  Uric  acid  stones  are 
more  common  in  youth  and  middle  age ;  phosphatic  stones  at  a  later 
period  of  life.  Oxalate  of  calcium  is  deposited  by  acid  fermentation 
of  urine.  This  calculus  is  very  hard,  of  a  brown  color  and  has  a  very 
rough  tul)ercular  surfac^e.  It  has  therefore  been  called  the  mulberry 
calculus  and  is  very  irritating.  It  is  of  slow  formation.  Rare  varie- 
ties of  calculus  are  those  composed  of  calcium  carbonate,  cystic  oxide 
or  xanthic  oxide.  Organic  materials,  such  as  epithelium,  blood  and 
pigment,  aid  in  making  up  the  bulk  of  a  vesical  stone. 

Sjrmptoms. — A  small  stone,  which  is  not  accompanied  by  cystitis  or 
which  lies  quiet  in  a  pocket  away  from  the  sensitive  neck  of  the  bladder, 
may  cause  no  marked  symptoms.  Otherwise  abnormalities  of  micturi- 
tion, j)ain,  blood  and  pus  in  the  urine,  vesical  tenesmus,  hemorrhoids 
and  rectal  prolapse  may  be  present  in  greater  or  less  severity.  De- 
posits of  urates  in  the  urine  or  renal  colic  may  have  l)een  premonitory 
symptoms.  Frequency  of  urination,  irresistible  desire  to  urinate,  pain 
at  the  end  of  the  act,  sudden  cessation  of  flow  as  if  the  stone  fell 
against  the  outlet  of  the  bladder,  or  impossibility  of  emptying  the 
bladder  unless  the  patient  lie  upon  the  side,  back  or  abdomen,  should 
always  raise  the  suspicicm  of  vesical  calculus.  Pain  may  be  felt  in  the 
perineum,  rectum,  urethra  and  esjwcially  at  the  end  of  the  penis.  It  is 
less  when  the  patient  is  recumbent  or  lying  with  the  hips  elevated,  worse 
when  he  is  jolted  in  a  wagon  or  on  cars.  Incontinence  of  urine  and 
priapism  are  common  symptoms  in  children  and  the  prepuce  may  be- 
come long  and  redundant  from  constant  pulling  to  lessen  pain.  There 
may  he  agonizing  tenesmus  when  the  stone  is  grasped  by  the  bladder 
at  the  end  of  urination.  Small  pieces  of  stone  may  \)e  passed  in  the 
urine.  The  urine  may  be  normal  in  quality  and  all  symptoms  may 
be  absent,  though  a  stone  of  c(msiderable  size  exist  in  the  bladder. 

Diagnosis. — Stone  in  the  bladder  may  complicate  other  diseases  and 
other  diseases  of  the  bladd(T  and  adjacent  organs  may  simulate  stone. 
Jiectal  or  vaginal  palpation  may  seem  to  j)oint  to  the  i)resence  of  a 
stone ;  but  its  recognition  depends  uix)n  touching  it  with  a  metallic 
sound  or  stone  searcher,  sending  it  with  a  cystoscoiKJ  or  feeling  it  with 
the  finger  introduced  through  a  suprapubic  incision  or  through  the  fe- 
male urethra. 

When  a  ])atient  is  sounded  for  stone,  he  lies  on  his  back  with  the 
pelvis  slightly  elevated  and  the  bladder  containing  about  five  fluid 
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ounces  of  urine  or  warm  sterile  water.  The  stone  searcher,  or  sound, 
is  a  solid  steel  instrument  with  a  curve  at  the  end.  Its  size  should 
be  about  13  of  the  French  scale  for  adults,  about  9  for  children.  An- 
aesthesia may  be  necessary  in  children,  and  occasionally  in  adults. 

Fig.  407. 


r^ 


One  form  of  sound. 


The  sound  is  made  aseptic,  warmed,  oiled  and  introduced  through 
the  urethra.  The  bladder  is  then  explored  systematically  by  pushing 
the  end  of  the  instrument  slowly  further  and  further  into  the  bladder, 
while  its  point  is  gently  turned  by  slight  rotations  of  the  handle.  Each 
side  of  the  bladder  is  thus  examined  for  the  purpose  of  obtaining  the 
click  caused  by  striking  the  stone  with  the  metallic  instrument.  The 
contact  is  felt  by  the  surgeon's  hand,  but  the  audible  click  is  the  abso- 
lute proof  of  the  existence  of  a  stony  body  within  the  bladder.  The 
curved  end  of  the  sound  is  turned  downwards,  if  no  concretion  is  found 
by  the  first  manoeuvres  and  search  made  behind  the  prostate  gland. 
If  no  stone  is  discovered  by  this  device,  a  finger  is  inserted  into  the 
vagina  or  rectum  or  pressure  made  upon  the  hypogastrium  while  the 
sound  explores  the  bladder  again.  If  this  fails  to  reveal  the  suspected 
stone,  the  bladder  should  be  searched  when  empty.  After  this  thorough 
examination  the  patient  should  be  kept  quiet  a  day  or  two,  when 
the  operation  may  be  repeated.  An  anodyne  or  quinine,  with  or  with- 
out an  anodyne,  may  be  given  to  prevent  urethral  fever.  The  stone  may 
not  be  discovered  because  the  sound  has  not  passed  beyond  the  prostatic 
urethra,  because  the  bladder  has  forced  out  the  water  needed  to  dis- 
tend it,  because  the  stone  is  covered  with  pus  or  blood  and  gives  no 
click,  because  it  lies  in  a  pocket  of  mucous  membrane  or  bladder  wall 
which  the  end  of  the  sound  fails  to  enter,  or  because  it  is  in  an  inac- 
cessible hollow  behind  an  enlarged  prostate  gland.  The  grating 
sound  or  click  is  too  sharp  to  be  caused  by  contact  with  a  tumor  or 
thickened  and  ribbed  mucous  membrane ;  but  tumors  or  tuberculous 
ulcers  covered  with  concretion   may  sometimes  deceive  the  examiner. 

The  size  of  a  stone  may  sometimes  be  determined  by  carrying  the 
end  of  the  searcher  over  its  surface  or  by  feeling  it  through  the  rectum 
or  vagina.  A  surer  method  is  to  grasp  it  between  the  jaws  of  a  lith- 
otrite.  The  presence  of  more  than  one  stone  may  be  determined  some- 
times by  seizing  one  with  a  lithotrite  and  striking  it  against  another. 
The  character  of  the  stone  may  occasionally  be  determined  by  a  study 
of  the  urine  and  the  sensations  imparted  to  the  examiner's  hand  when 
the  stone  is  touched  with  the  sound.  A  stone  is  probably  encysted  if 
the  sound  always  comes  in  contact  with  it  in  the  same  part  of  the 
bladder.  Some  varieties  of  stone  cause  a  shadow  when  subjected  to 
the  X-ray  and  their  presence  may  be  diagnosticated  by  skiagraphy. 

Treatment. — Attempts  to  dissolve  vesical  stone  by  internal  medi- 
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cation  or  injections  into  the  bladder  have  been  practically  unavailing 
and  are  a  waste  of  precious  time.  Theoretically,  potassium  citrate  in 
doses  amounting  to  two  or  three  drachms  daily  or  piperazine  in  daily 
amounts  of  fifteen  grains  might  be  employed  to  dissolve  uric  acid 
calculi ;  but  the  practical  usefulness  of  these  drugs  after  a  stone  has 
formed  is  doubtful.  Their  administration  to  prevent  the  tendency  to 
the  formation  of  such  stones  is  wise.  Removal  of  the  stone  by  oper- 
ation and  the  treatment  of  accompanying  conditions  are  therefore  de- 
manded as  soon  as  a  diagnosis  is  made.  The  two  means  by  which  a 
calculus  is  removed  are  lithotomy,  or  cutting  into  the  bladder  for  stone, 
for  which  there  are  two  routes,  the  suprapubic  and  perineal ;  and  lith- 
otrity,  or  crushing  the  stone  into  small  particles  while  it  is  still  in  the 
bladder.  The  pulverized  calculus  after  crushing  may  be  removed  at 
once  at  one  sitting  by  a  suction  apparatus  or  be  gradually  washed  out 
of  the  bladder  by  urination.  The  latter  method  of  removing  the  cal- 
culous debris,  to  which  the  name  lithotrity  w^as  formerly  applied,  has 
been  almost  abandoned  in  favor  of  removal  by  suction  or  siphoning, 
which  is  called  rapid  lithotrity  or  litholapaxy. 

Before  the  performance  of  any  of  these  operations  the  patient  should 
be  treated  constitutionally  for  a  few  days,  and  his  condition  improved 
as  much  as  possible.  The  administration  by  the  mouth  of  salol  or 
boric  acid  for  a  few  days  before  operation  may  be  of  advantage  in  ster- 
ilizing the  bladder  through  the  action  of  these  drugs  on  the  chemical 
character  of  the  urine.  The  probability  of  chronic  infection  of  the 
kidneys  in  all  cases  of  long  standing  should  be  remembered,  for  imper- 
fect elimination  by  diseased  kidneys  may  lead  to  disaster  after  a  suc- 
cessfully performed  operative  removal  of  the  stone.  Stones  are  easily 
removed  from  the  female  bladder  by  dilating  the  urethra  and  using 
forceps  for  extraction  or  a  lithotrite  for  crushing,  if  they  be  too  large 
for  extraction.  If  these  methods  are  unsatisfactory,  the  operation 
called  suprapubic  lithotomy  or  an  incision  into  the  bladder  through  the 
vesico-vaginal  septum  will  give  opportunity  for  removing  the  calculus 
with  forceps. 

Stone  is  more  difficult  to  remove  from  the  male  bladder ;  and  the 
choice  between  litholapaxy  and  suprapubic  lithotomy  depends  on  the 
character  of  the  case  and  the  experience  of  the  surgeon.  Perineal  lith- 
otomy, even  lateral  perineal  lithotomy,  is  now  becoming  somewhat 
uncommon.  The  rapidity,  safeness  and  utility  for  stones  of  all  sizes 
of  the  suprapubic  cut  make  it  the  best  operation  for  the  surgeon  of 
average  experience  in  vesical  calculus.  Litholapaxy  is  done  without 
a  cutting  operation,  it  is  true ;  but  it  requires  expensive  instruments, 
not  always  obtainable,  prolonged  anesthesia,  experience  in  manipula- 
tion, and  in  some  cases  mav  be  ineffectual.  It  cannot  be  used  in  en- 
cystcd  stone  nor  in  cases  complicated  with  tumor  of  the  bladder, 
bad  stricture  of  the  urethra,  greatly  enlarged  prostate  gland  or  severe 
disease  of  the  kidneys  ;  it  is  not  readily  applicable  to  very  hard  or  very 
large  stones  ;  it  may  lead  to  septic  injury  of  the  bladder  wall,  and,  if  a 
fragment  of  stone  remains,  future  trouble  may  arise  from  that  fragment 
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serving  as  a  nucleus  for  another  stone.  It  is  a  brilliant  operation  in 
appropriate  cases  in  experienced  hands,  for  the  patient  is  cured  in  a 
day  or  two.  Suprapubic  lithotomy,  however,  is  applicable  to  all  cases, 
or  to  practically  all  cases.  The  chief  objection  is  that  it  is  a  cutting 
operation,  and  a  wound  may  become  septic.  Under  modern  methods 
this  objection  is  unimportant.  In  the  hands  of  a  surgeon  of  average 
experience  the  operation  is  quick,  safe  and  eflTective.  Septic  infection 
of  severe  grade  will  not  occur ;  no  especially  complicated  instruments 
are  required.  The  longer  convalescence  is  counterbalanced  by  the  fact 
that  the  stone  is  sure  to  be  completely  and  always  removable,  without 
reference  to  its  size,  hardness  or  position. 

Foreign  Bodies  in  the  Bladder. 

The  foreign  bodies  found  in  the  bladder  are  pieces  of  defective 
urethral  instruments,  which  have  broken  while  in  use ;  materials 
inserted  into  the  urethra  for  purposes  of  masturbation,  which  have 
been  drawn  into  the  bladder  by  the  muscular  coat  of  the  urethra ;  soft 
rubber  catheters  ;  bullets  and  portions  of  clothing ;  and  pieces  of  bone, 
sutures,  fecal  concretions  and  other  substances  which  have  perforated 
the  bladder  wall  by  ulceration.  All  foreign  bodies  are  likely  to  cause 
cystitis  and  a  tendency  to  the  deposition  of  urinary  salts  upon  them 
as  nuclei.  The  symptoms  are  those  of  vesical  stone.  The  treatment 
comprises  waiting  a  little  while  for  the  urine  in  full  flow  to  wash  them 
out,  which  may  happen  even  with  a  complete  flexible  rubber  catheter ; 
washing  them  out  with  the  evacuating  apparatus  of  the  litholopaxy 
apparatus ;  or  performing  suprapubic  cystotomy  as  for  calculus.  Some 
articles  may  be  broken  up  with  the  lithotrite  and  be  thus  more  readily 
extracted  through  the  urethra. 

Ii^aries  of  the  Bladder. 

Pathology. — Contusions  of  the  bladder  and  wounds  of  its  mucous 
membrane  give  rise  to  symptoms  similar  to  cystitis  and  require  cor- 
responding treatment.  Rupture,  incision  and  other  penetrating  wounds 
whether  due  to  gunshot  injury,  fracture  of  the  pelvis  or  other  cause 
are  of  great  gravity.  The  injury  may  be  extra-  or  intra-peritoneal. 
The  extravasation  of  urine  into  the  cellular  tissue  around  the  bladder  or 
into  the  jieritoneal  cavity  is  the  factor  that  makes  these  injuries  so 
dangerous.     Septic  cellulitis  or  jKjritonitis  is  almost  certain  to  occur. 

Sjrmptoms.— Shock,  hy}x)gastric  pain,  nausea,  inability  to  urinate, 
vomiting,  perhai)s  hiccough,  and  evidences  of  peritonitis  or  the  swelling 
due  to  urinar}'  infiltration  are  symptoms  of  penetrating  wounds  or 
ruptures  of  the  bladder.  The  catheter  may  obtain  blocnly  urine,  pure 
blood  without  urine,  or  no  fluid  whatever.  It  may  be  impossible  to 
get  the  point  of  the  instrument  into  the  bladder,  because  it  is  torn 
from  the  urethra,  or  the  end  of  the  catheter  may  go  so  deeply  inwards 
that  it  is  evident  that  it  has  emerged  through  the  tear  in  the  bladder 
wall  and  entered  the  peritoneal  Ciivity.     Diagnosis  may  be  confirmed 
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by  injection  of  eight  or  ten  fluid  ounces  of  warm  sterile  water  into  the 
bladder.  If  the  viscus  is  intact,  this  amount  should  cause  it  to  rise 
above  the  pubes  and  give  dullness  there  on  percussion,  and  the  full 
amount  injected  should  be  obtained  when  the  water  is  drawn  from  the 
bladder.  Instead  of  water,  air  filtered  through  a  cotton  plug  may  be 
pumped  into  the  bladder  with  a  bulb  syringe.  If  the  bladder  is  torn, 
the  general  peritoneal  cavity  will  be  distended  instead  of  the  bladder 
being  inflated  and  making  its  presence  evident  in  the  hypogastrium. 

Treatment. — If  the  rupture  appears  to  be  extra-peritoneal,  urinary 
extravasation  in  the  prevesical  space  or  behind  the  bladder  must  be 
treated  by  incision  into  the  suprapubic  or  perineal  tissues  and  drain- 
age. If  the  tear  is  intra-peritoneal,  abdominal  section  close  to  the 
pubes,  suture  of  the  bladder  wall,  cleansing  the  peritoneal  sac  and 
drainage  are  to  be  done  promptly. 

Retention  of  Urine. 

Pathology. — Retention  of  urine  in  the  bladder  must  not  be  confused 
with  suppression  of  urine,  which  is  cessation  of  secretion  of  urine  by 
the  kidneys.  Retention  may  be  complete  or  incomplete  and  acute  or 
chronic.  Its  causes  are  mechanical  obstruction  to  the  outflow  from 
the  bladder  or  want  of  muscular  power  in  the  bladder  wall  to  propel 
the  stream.  Foreign  bodies  or  calculi  impacted  in  the  urethra ;  ure- 
thral stricture,  tumor  or  inflammation  ;  enlarged  prostate  gland ;  pres- 
sure from  disease  outside  of  the  urethra  and  blood  clots  in  it  may  all 
act  as  obstructions  to  the  flow  of  urine.  Nervous  conditions,  causing 
spasmodic  muscular  closure  of  the  urethra  or  bladder  outlet  or  induc- 
ing atony  or  paralysis  of  the  bladder,  may  be  the  cause  of  retention. 

Sjrmptoms. — Tlie  bladder  when  distended  causes  dullness  on  per- 
cussion and  a  round  tumor  above  the  pubes,  except  in  cases  of  chronic 
cystitis  with  contracted  walls.  Then  the  symptoms  of  retention  arise 
without  dullness  or  appeardnce  of  the  distended  viscus  above  the  pubes. 
In  chronic  retention  the  full  bladder  may  extend  above  the  navel  and 
be  mistaken  for  an  alxiominal  tumor.  It  may  contain  several  quarts 
of  urine.  Even  such  a  distended  bladder  seldom  ruptures  unless  sub- 
jected to  traumatism.  After  the  viscus  becomes  greatly  distended, 
there  is  usually  a  leakage  of  urine  through  the  urethra.  This  may  be 
mistaken  for  a  normal  urination,  though  such  dribbling  is  usually 
supposed  to  be  incontinence.  The  surgeon  must  be  watchful  lest  the 
patient  or  nurse  deceive  him  unintentionally  by  stating  that  the  blad- 
der has  been  emptied.  This  so-called  **  incontinence  of  retention  "  is 
an  overflow  of  a  tenselv  filled  bladder  and  demands  the  use  of  the 
catheter.  In  extreme  retention  due  to  chronic  urethral  obstruction, 
rupture  of  the  distended  urethni  behind  the  obstruction  may  take 
place.  Some  ciises  of  retention  go  on  for  weeks  with  very  few  symp- 
toms, because  the  patient  occasionally  partially  empties  his  bladder  and 
thinks  he  has  passed  all  the  urine  in  it.  The  hydrostatic  pressure  in 
the  ureters  and  kidney  caused  by  retention  of  urine  may  lead  to  serious 
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renal  disease.  The  bladder  after  relief  of  reteDtion  by  drawing  off  the 
urine,  is  very  likely  to  become  inflamed ;  and  retention  is  likely  to  oc- 
cur for  a  considerable  time  thereafter  because  of  loss  of  power  in  the 
wall  of  the  bladder. 

The  pain  is  great  in  acute  retention  of  urine ;  less  marked  in 
chronic  or  slowly  occurring  distention.  Bimanual  examination  by  a 
hand  on  the  abdomen  and  a  finger  in  the  rectum  or  vagina  will  reveal 
the  presence  of  a  fluctuating  swelling.  Long  continued  retention  gives 
rise  to  asthenic  symptoms  from  absorption  or  imperfect  excretion  of 
urinary  constituents. 

Treatment. — ^The  introduction  of  a  catheter,  which  must  be  aseptic 
is  the  treatment.  In  great  distention,  not  more  than  about  two  thirds 
of  the  urine  should  be  drawn  off  at  first.  A  neglect  of  tliis  precau- 
tion may  lead  to  fatal  results,  from  congestion  of  the  kidneys  due  to 
sudden  withdrawal  of  the  hydrostatic  pressure.  Hemorrhage  from 
the  bladder  may  be  similarly  induced.  If  a  catheter  cannot  be  iutro- 
du<ied,  aspiration  twice  a  day  above  the  pubes,  suprapubic  cystotomy 
or  perineal  cystotomy  is  demanded.  Aspiration  and  suprapubic  cys- 
totomy are  readily  performed  under  local  anesthesia.  In  order  not 
to  empty  the  bladder  too  rapidly,  it  is  well  to  perform  aspiration  first 
in  great  distention,  even  if  cystotomy  is  to  be  done  subsequently. 

SuppresBion  of  Urine. 

When  the  kidneys  as  the  result  of  chronic  disease,  congestion,  sur- 
gical shock,  general  anesthesia  or  other  causes  cease  to  secrete  urine, 
death  from  uraemia  is  imminent.  No  urine  is  found  in  the  bladder 
by  catheterization,  and  symptoms  of  acute  unemia  occur.  Dry  or 
wet  cups  to  the  lumbar  region,  Turkish  baths,  piloc*arpin,  digitalis  and 
nitroglycerine  should  be  energetically  employed.  In  urgent  eases  ne- 
phrotomy of  one  or  both  kidneys  is  justifiable. 

Incontinence  of  Urine. 

True  incontinence  occurs  when  the  urine  escapes  from  the  bladder 
as  soon  as  it  enters  it.  It  is  due  to  atony  or  paralysis,  the  result  of 
cerebral  or  spinal  disease ;  over  dilation  of  the  urethra ;  and  tumor  or 
enlarged  prostate  interfering  with  proper  action  of  the  sphincter  mus- 
cle. It  must  be  treated  in  accordance  with  its  cause.  Children 
sometimes  suffer  from  a  nocturnal  incontinence  due  to  imperfect  action 
of  the  sphinctor.  The  condition  is  apparently  associated  with  reflex 
irritation  from  seat  worms,  phymosis  or  indigestion,  or  with  excessive 
irritability  of  the  bladder  or  alterations  in  the  urine.  Elevation  of 
the  pelvis  to  throw  the  urine  away  from  tlie  sensitive  portion  of  the 
bladder,  belladonna,  and  bougies  introduced  into  the  bladder  are  proper 
therapeutic  measures.  The  so-called  "  incontinence  of  retention  "  has 
been  discussed  under  retention  of  urine  and  demands  immediate  re- 
sort to  catheterization. 
47 
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Hsematuria;  Pneumo-uria ;  Chyluria. 

Blood  in  the  urine  is  usually  due  to  disease  or  injury  of  the  urinary 
tract ;  but  may  occur  as  a  symptom  of  scurvy,  purpura,  some  fevers, 
malaria,  and  as  an  evidence  of  toxic  conditions  due  to  carbolic  acid, 
cantharides  or  turpentine.  Certain  parasites  in  the  kidney  or  the 
lower  urinary  tract,  such  as  the  filaria  sanguinis  and  Bilharzia  hsema- 
tobia,  cause  bloody  urine.  If  the  blood  remain  in  contact  with  the 
urine  for  a  long  time  the  corpuscles  decompose  and  cause  smoky  urine. 
When  the  blood  comes  from  the  kidney  it  is  apt  to  be  intimately 
mixed  with  the  urine  and  cause  smoky  urine  ;  if  it  comes  from  the 
ureter,  it  may  be  in  long  clots  or  casts  or  cause  smoky  discoloration  of 
the  urine.  Blood  from  the  bladder  or  prostate  is  passed  after  or  with 
the  last  portion  of  the  urine,  while  that  escaping  from  the  urethra  is 
passed  between  the  acts  of  urination  or  before  the  urine  appears  at  the 
time  of  urination.  Urethral  hemorrhage  may  furnish  pure  blood  or 
long  clots  or  casts  of  the  urethral  canal.  The  cause  must  be  treated, 
but  quinia  and  ergot  may  be  beneficial  in  obscure  cases.  Clots  al- 
lowed to  remain  in  the  bladder  may  cause  retention  or  by  decomposi- 
tion lead  to  septic  symptoms.  They  should  be  dissolved  by  digestive 
ferments,  broken  up  and  evacuated  by  the  evacuator  of  the  lithotrity 
apparatus  or  extracted  by  suprapubic  cystotomy. 

Pneumo-uria,  or  escape  of  gas  >>dth  the  urine,  is  due  to  air  intro- 
duced by  instruments,  to  gaseous  products  of  decomposition  in  the 
contents  of  the  bladder,  or  to  a  fistule  between  the  intestinal  canal  or 
surface  of  the  body  and  the  bladder. 

Chyluria,  or  escape  of  milky  looking  urine,  is  due  to  a  communica- 
tion between  the  lymphatic  vessels  and  the  urinary  tract.  It  is  usu- 
ally the  result  of  the  presence  of  the  filaria  sanguinis  hominis,  a  para- 
sitic worm,  in  the  lymphatic  system. 

OPERATIONS    UPON    THE    BLADDER. 

Aspiration. 

The  pubes  is  shaved  and  sterilized  ;  and  the  needle  of  the  aspirator  is 
thrust  through  the  wall  of  the  abdomen  in  the  median  line,  about  an  inch 
above  the  pubic  bone,  directly  into  the  distended  bladder.  The  urine 
flows  without  the  attachment  of  the  suction  apparatus.  Freezing  the  skin 
is  all  that  is  necessary  to  avoid  pain.  There  is  little  pain  even  with- 
out this  local  anaesthesia,  if  the  needle  is  sharp  and  thrust  through 
the  skin  with  a  quick  plunge. 

Litholapaxy. 

Rapid  lithotrity,  or  litholapaxy,  is  the  crushing  and  removal  of  a 
stone  at  one  operation.  If  the  stone  is  small  the  operation  may  be  done 
without  general  anajsthesia  by  injecting  into  the  bladder  four  grains  of 
cocaine  hydrochlorate  dissolved  in  four  fluid  ounces  of  water.  In  pro- 
tracted or  difficult  cases,  general  anaesthesia  is  required.     The  rectum 
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must  be  empty  and  the  bladder  should  contain  from  four  to  six  fluid 
ouncen  of  warm  sterile  fluid.  It  is  well  to  have  the  pelvis  of  the  patient 
slightly  elevated  ;  and  the  bladder  should  have  been  irrigated  a  few 
times  in  the  preceding  days  to  make  it  at  least  relatively  aseptic.  Oil 
is  then  injected  into  the  urethra,  and  the  lithotrite,  well  anointed  with 
glycerin,  introduced  into  the  bladder.    A  tape  or  rubber  drainage  tube 
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may  be  tied  around  the  root  of  the  penis  to  prevent  escape  of  the 
water  in  the  bladder.  The  shaft  of  the  instrument  is  held  at  an  angle 
of  about  45"  with  the  operating  table  and  with  its  beak  depressing  a 
little  the  floor  of  the  bladder.  The  male  blade  is  drawn  out  about  an 
inch  and  a  pause  made  to  allow  the  stone  to  fall  between  the  jaws  of 
the  lithotrite.  If  it  is  caught,  the  lithotrite  is  locked,  after  a  slight 
movement  has  been  made  to 
insure  that  no  mucous  mem- 
brane has  been  caught  on  the 
jaws  along  with  the  calculus. 
The  male  and  female  blades 
are  then  slowly  screwed  to- 
gether to  break  the  stone. 
Other  stones  or  the  fragments 
are  seized  successively  and 
ground  into  small  particles.  If 
the  sui^;eon  fails  to  thatch  the 
stone,  the  lithotrite  is  turned 
from  side  to  side  in  the  bladder 
with  its  jaws  open  until  the 
stone  is  grasped.  It  may  be 
necessary  to  invert  the  beak 
of  the  instrument,  in  order  to 
seize  a  stone  lying  behind  the 
prostate  gland.  The  finger  of  an  assistant  inserted  into  the  rectum  may 
aid  in  locating  or  seizing  the  calculus.  The  lithotrite  should  be  removed 
after  it  is  found  that  no  fragments  remain  to  be  crushed,  and  the  tube  of 
the  evacuator  inserted.  When  its  point  has  entered  the  liladdcr,  con- 
nectioQ  is  opened  lietwcen  the  bulb  which  sliould  lie  fillwl  with  water 
and  the  tube.    The  air  from  the  tube  enters  the  bulb  and  can  be  allowed 
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to  e8cai)e.  Warm  sterile  water  is  then  used  to  wash  the  ground  up 
stone  from  the  bladder,  by  the  pumping  process.  When  no  sandy 
material  can  be  obtained,  tlie  evacuating  tube  is  withdrawn,  after  the 
bladder  lias  been  thoroughly  irrigated.  The  patient  will  have  perhaps 
some  evidences  of  traumatic  cystitis  for  a  few  days.  This  is  treated 
on  general  principles.  Care  must  be  taken  not  to  force  too  much 
water  into  the  bladder  at  one  time.     It  is  often  wise  te  use  the  stone 

searcher  or  souud  after  the  oper- 
Fio.  410.  ation  to  see  that  no  piece  of  stone 

has  been  left  in  the  bladder. 


Perineal  Lithotomy. 


stone  the  term 


cystotomy. 


Subpubic,  or  jjerineal,  lithot- 
omy is  an  incision  made  into  the 
bladder  through  the  perineum  for 
the  removal  of  stone.  When 
'  the  bladder  is  opened  for  other 
reasons  than  the  extraction  of 
The  perinesil  incision  may  be  in  the 
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median  line,  on  one  side  of  the  median  line  or  cross  the  median  line  so 
as  to  be  on  both  sides.  These  variations  are  called  median,  lateral 
and  bilateral  lithotomy  respectively.  The  method  most  usually  em- 
ployed is  lateral  lithot- 
omy on  the  left  side.  The 
left  side  of  the  perineum 
is  selected  because  it  is 
most  convenient  for  per- 
sons operating  with  the 
right  hand. 

After  the  jjenneum  has 
been  shaved  and  the 
bowels  well  emptied  the 
patient  is  antestheUzed 
and  placed  with  the  hut- 
t(x:ks  on  the  edge  of  the 
operating  table.  The 
knees  and  hips  arc  flexed 
and  the  thighs  abducted. 
This  position  is  main- 
tained by  assistants  hold- 
ing the  limbs,  by  using 
some  form  of  "crutch" 
or  by  tying  the  liands 
and  feet  together.  The 
surgeon  sits  between  the  knees  of  the  |)atient,  facing  the  ]ierineum. 
A  lithotomy  stafl'  which  has  a  lateral  groove  running  along  its  convex 
surface  and  side  is  inserted  tlirough  the  urethra  into  the  bladder. 
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An  assistant  holds  the  staff  so  that  it  is  hooked  up  under  tlie  pubcs 
and  in  the  median  line,  with  the  convex  portion  of  the  curve  press- 
ing a  little  forwanls  into  the  perineum.  The  surgeon  then  makes  an 
incision,  from  a  point  in  tlie  raphe  of  the  perineum  about  an  inch  and 
a  quarter  in  front  of  the  mar- 
gin of  the  anuB,  obliquely  F">-  412. 
downwards  and  outwards  to 
the  patient's  left  to  a  point  be- 
tween the  tuberonity  of  the 
ischium  and  the  anus,  but 
nearer  the  tuberosity  than  the 
amis.  The  forefinger  of  the 
lefl  hand  is  inserted  into  the 
wound  to  feel  for  the  Mtaff; 
after  which  the  ttasiies  arc  cut 
more  deeply  until  the  finger, 
acting  as  a  guide  from  time  to 
time,  comes  almost  in  (intact 
with  the  statf  and  recognizes 
its  groove.  The  point  of  the 
straight  blade  knife  is  then 
engage<l  in  the  gniove  and 
pushed  along  the  groove  book- 
wards  anil  upwards  into  the 
bladder.  Tlie  edge  of  the  knife  is  turned  a  little  to  the  left  by  the 
groove  in  the  statf  and  make»  an  oblique  cut  through  the  membrunous 
urethra,  the  prostate  gland  and  the  ne<'k  of  the  bladder.  As  it  cntera 
the  bladder  the  water  gushes  out.  Then  the  nurgeon  withdraws  his 
knife,  inserts  his  left  forefinger  into  the  wound,  and,  as  the  statf  is  taken 
out  of  the  urethni,  thnists  bis  finger  tip  into  the  bhulder  an<l  feels  for  the 

Fm.  4i:). 


>.rilivinr?lsi»ni>>' 


stone.  K(«ping  his  finger  on  the  stone  he  inserts  witli  his  right  hand 
the  extnu'tiim  lorci'ps  ahmgside  of  his  finger,  until  the  wound  iH-comos 
too  small  fur  l>oth.  Then  be  pulls  out  the  guiding  finger,  inserts  tlie 
force|»s  and,  gr.isping  the  stone  in  its  smallest  diameter,  delivers  it  with 
a  careful  rooking  motion.     If  tlie  stone  is  twj  large  to  be  easily  taken 
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out,  it  may  be  broken  with  a  lithotrite  introduced  through  the  wound 
or  tlie  wound  may  be  enlarged  with  a  blunt  ]>oint  bistoury. 

The  chief  dangers  in  this  operation  are  wounding  the  rectum  and 
failing  to  open  the  bladder  by  letting  the  point  of  the  knife  slip  out 
of  the  groove  of  tlie  staff.     The  tissue  between   the 
"  bladder  and  rectum  may  thus  be  opened.     The  point  of 

the  knife  should  be  aimed,  as  it  were,  upwards  and  for- 
wards towards  the  position  of  the  navel.  The  wound 
is  kept  clean  and  urine  flows  from  it  until  it  heals  by 
granulation.  Sometimes  swelling  may  close  the  wound 
for  a  day  or  two  and  the  urine  may  then  escape  from 
the  urethra  by  voluntary  urination.  Bleeding,  whether 
primary  or  secondary,  is  to  be  stopped  by  hemostatic 
forceps  and  ligatures,  or  by  a  shirted  catheter  intro- 
duced into  the  wound  and  suitable  gauze  packing. 

Suprapubic  Cystotomy  or  Lltbotomy. 

Suprapubic  incision  into  the  bladder  is  a  very  simple 
operation  and  is  an  excellent  means  of  gaining  access 
to  a  calculus,  a  vesical  tumor  or  an  enlarged  prostate 
gland.  It  is  the  simplest  method  for  the  removal  of 
_  stone  in  the  bladder.  The  pulws  is  shaved,  the  patient 
put  in  the  Trendelenbui^  position,  which  elevates  the 
pelvis  a  foot  or  more  from  the  table,  and  about  six  or 
eight  iluid  ounces  of  warm  sterile  water  or  weak  antiseptic  solution  in- 
jected into  the  bladder.  A  tape  or  rubber  band  is  lightly  tied  around 
the  penis  to  prevent  escape  of  the  water.  A  vertical  three  inch  incis- 
ion is  made  in  the  middle  line  of  the  hypogastrium  with  its  lower  end 
at  the  symphysis.  The  rectus  muscles  are  separated  and  operator's 
finger  used  to  break  through  the  tissue  in  front  of  the  bladder  just  be- 
hind and  above  the  pubic  bones.  The  peritoneum  has  been  carried  up- 
ward upon  the  u])i>er  part  of  the  bladder  as  it  was  distended  with  water. 
It  is  not  seen.  If  it  is  seen,  it  is  displaced  upwards  with  the  finger 
without  being  incised.  The  bladder,  which  is  felt  as  a  rounded  tumor 
behind  and  above  the  bone,  is  then  caught  with  two  sutures,  one  on  each 
side  of  the  proposed  incision.  These  untied  sutures  are  used  to  draw 
the  edges  of  the  bladder  wound  to  the  surface  during  the  extraction  of 
the  stone.  A  knife  is  tlien  used  to  cut  an  inch  incision  in  the  bladder 
wall.  Through  this  vertical  o{)ening  the  water  escapes ;  the  surgeon 
then  explores  the  bladder  with  a  linger,  and  extracts  the  stone  with 
forceps,  or  removes  the  tumor  or  the  hypertrophied  middle  lobe  of  tlie 
prostate  with  forceps  or  curette.  A  drainage  tube  is  then  inserted  for 
drainage  ;  or  the  wall  of  the  bladder  is  sewed  by  sutures  passed  through 
the  muscular,  hut  not  the  mucous,  coat.  It  is  usually  wise  to  put  a 
drainage  tulx*  in  the  superficial  part  of  the  wound,  even  if  the  bladder 
is  sewed ;  because  if  it  leaks,  septic  infection  of  the  prevesical  tissue  is 
sure  to  follow.     If  the  skin  wound  is  closed,  it  nuist  be  opened  im- 
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mediately,  if  the  temperature  riaea,  because  it  is  prolable  that  the  fever 
is  due  to  septic  inflammation  of  this  tissue.  If  the  bladder  and  cuta- 
neous wound  is  left  open,  this  danger  is  avoided. 

In  cystotomy  for  cystitis  permanent  drainage  is  established  by  put- 
ting a  large  drainage  tube  or  canula  into  the  bladder.  Suprapubic 
cystotomy  may  be  modified  by  cutting  the  skin  and  rectus  muscles 
transversely ;  but  tbis  requires  that  strong  sutures  be  inserted  into  tbe 
muscles  to  overcome  retraction.  Tbe  exposure  of  the  bladder  is  greater 
but  is  imnecessary.  The  bladder  may  be  pushed  upwards  and  for^ 
wards  before  operation  by  introducing  a  bag  into  the  rectum  and  in- 
flating it  witb  air.     This  also  is  a  needless  complication. 

DISEASES    AND   INJUBIES    OF    THE   FBOSTATE    fiLAHD. 


Pathology. — The  prostate  gland,  its  utricle,  the  ampuUs,  or  dilated 
ends  of  the  vasa  deferentia,  and  the  seminal  vesicles  are  enclosed  in  a 
fibrous     sheath,     which 

probably    is   the    reason  ^'^-  *^^' 

that  infections  from  the 
adjacent  rectum  seldom 
occur.  Infections  from 
the  urethra,  however,  are 
common  because  the  route 
is  BO  direct  along  the  con- 
tinuous mucous  mem- 
brane. Tbe  ordinary  in- 
fections of  the  prostate 
and  its  appendages,  as 
the  seminal  tubes  and 
vesicles  have  been  termed, 
are,  as  in  the  case  of  the 
bladder,  gonorrhceal,  sep- 
tic and  tubercular.  Acute 
prostatitis  is  usually  gon- 
orrhceal and  due  to  ex- 
tension of  the  diseases 
from  the  urethra.  It  is 
also  due  to  a  combination 
of  injury  and  sepsis  re- 
sulting from  abrasions  |(s«Mon 
and  lacerations  made  with  l^wajX. 
dirty      urethral      instru-    8"!;,'^„ri;;^''^f2,',',;,bJ,t^,' 

mente,  such  as  catheters,     peritoneum;  lO.  pronUW grsud ;  ll,«ti««aslnbulbnuiiurelhr«. 

bougies  and  stone  search- 
ers.    It  follows  cystitis  or  urethral  stricture  at  times,  and  it  may  also 
occur  as  a  sequel  of  typhoid  fever,  influenza  and  some  other  general 
diseases.     Tubercular  prostatitis  is  usually  chronic  and  associated  with 


im  much  dliu 
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tuberculosis  of  the  epididymis  or  the  seminal  vesicles  or  bladder. 
Septic  and  gonorrhoea!  prostatitis  may  be  chronic  at  times,  and  prostatic 
calculi  may  give  rise  to  a  chronic  inflammation.  The  inflammation  in 
prostatitis  may  involve  only  the  follicles  or  also  the  parenchyma  of  the 
gland.  The  latter  is  a  much  more  serious  disease  and  may  end  in 
prostatic  abscess.  Infectious  phlebitis  of  the  prostatic  veins  or  infec- 
tious lymphangitis  of  the  lymph  vessels  of  the  region  may  lead  to  peri- 
prostatic inflammation  and  abscess,  which  will  perhaps  spread  exten- 
sively through  the  deep  perineal  tissues  and  the  stnictures  between  the 
bladder  and  rectum.  These  deep  inflammations  are  very  dangerous 
and  require  prompt  incision  into  the  perineum. 

Sjrmptoms. — The  fever,  pain  and  urinary  symptoms  would  be  ex- 
pected to  be  more  pronounced  in  acute  than  in  chronic  inflammation, 
and  they  are.  The  pain  of  prostatitis  is  of  a  bearing  down  character 
and  is  felt  in  the  perineum  and  rectum.  Urination  is  frequent  and 
causes  pain  in  the  prostatic  region.  The  urine  may  be  tinged  with 
blood.  Digital  exploration  by  the  rectum  shows  the  prostate  to  be 
swollen  and  tender.  It  may  have  an  elastic  feel  or  give  evidence  of 
l)ogginess  or  fluctuation.  The  swollen  prostate  may  cause  retention  of 
urine.  Then  catheterization  will  be  exquisitely  painful.  Cystitis  or 
urethritis  may  be  present  as  complications.  In  acute  cases  gradual 
cessation  of  symptoms  may  occur,  evidences  of  deep  suppuration  in  the 
perineum  may  arise  or  the  disease  may  become  of  a  chronic  type.  A 
prostiitic  abscess  is  accompanied  by  severe  constitutional  symptoms, 
and  may  open  into  the  urethra  or  rectum  or  through  the  perineum. 
In  chronic  cases,  the  symptoms  arc  not  unlike  those  of  vesical  or  pros- 
tatic calculus.  Sometimes  the  pain  is  felt  in  the  sacral  region, 
l^rination  may  be  followed  by  the  discharge  of  prostatic  secretion, 
which  is  a  viscid  grayish  fluid  which  the  patient,  if  despondent,  is 
likely  to  call  semen.     This  may  occur  at  otlier  times. 

Treatment. — Laxatives,  salol  and  alkaline  remedies  internally, 
with  leeches  or  hot  fomentations  to  the  j^erineum,  constitute  the  proper 
treatment  for  acute  prostatitis.  Perineal  incision  should  be  prompt  on 
the  first  evidence  of  abscess.  In  chronic  inflammation,  leeching  the 
perineum,  blistering  the  same  region  and  perhaps  cold  hip  baths  are 
to  be  employed,  after  removing  as  far  as  possible  the  stricture  of  the 
uretlira  or  other  cause  of  the  chronic  prostatitis.  Constipation  and 
alcoholic  excesses  should  be  ])revented.  Dilatation  of  the  prostatic 
uretlira  with  large  lx)ugies  and  stimulating  the  prostatic  urethra  mth 
silver  nitrate  (gr.  v-xx  ad  f?j)  may  be  beneficial.  Tonics  and  cheer- 
ing words  may  be  of  much  benefit.  Sexual  desire,  if  decreased,  and 
ejaculations,  if  premature,  may  not  become  normal  until  a  long  period 
of  treatment  has  elapsed.  Tulx^rcular  prostatitis  demands  general 
treatnu'ut,  and  incision  and  curetting  if  puriform  collections  occur. 

Prostatorrhoea. 

A  very  mild  form  of  chronic  prostatitis  occurs  not  infrequently  in 
young  men  the  subjects  of  masturbation  and  excessive  sexual  excite- 
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ment  It  lias  been  termed  prostatic  catarrh  and  iirostatorrhrea.  The 
prostatic  follicles  discharge  the  colorless  viscid  fluid,  which  is  their 
normal  product,  in  unusual  amount.  This  escapes  after  urination  and 
during  straining  at  stool.  The  patients,  who  are  frequently  young 
men  suffering  from  sexual  hypochondriasis,  become  greatly  worried, 
thinking  they  are  losing  semen  and  are  about  to  become  impotent.  It 
needs  the  treatment  mentioned  under  chronic  prostatitis. 

TaberculosiB  of  the  Prostate  and  Seminal  Vesicles. 
This  affection  has  been  mentioned  in  connection  with  prostatitis. 
The  seminal   vesicles   are 

scarcely  paljuible  through  Fio.  416. 

the  rectum  in  the  nor- 
mal condition ;  but  when 
tliey  are  the  subject  of  in- 
flammation (spermato-cy.i- 
titis)  or  tuberculosis  they 
can  usually  be  felt  with 
the  finger  in  the  rectum. 
Tubercular  di.seose  of  the 
prostate  and  seminal  vesi- 
cles is  apt  to  be  as.'^ociated 
with  the  disea.-^e  in  the 
epididymis  or  blad<ler.  It 
is  (Xtssible  to  extiqtate  tu- 
bercular vesicles. 


Hypertrophy  of  the  Prostate  Qland. 

Pathology. — Diffuse  enlargement  may  oecnrjor  the  hypertrophy 
may  be  localized,  so  as  to  l»e  for  practical  ptirgioses  a  tumor  in  the 
gland,  projecting  into  the  bladder.  The  glandular  tissue  and  the 
stroma  may  botli  be  increased  or  the  }>athologi<:al  process  may  affect 
one  structure  to  a  greater  extent  than  the  other.  Enlargement  of  the 
so-called  third  or  middle  lobe  gives  most  interference  with  urination. 
It  projects  into  the  bladder  and  cannot  be  felt  by  rectal  [>alpation. 
Chronic  inflammation  is  probably  the  usual  cause  of  hypertroiihied 
prostate,  excc()t  where  a  true  benign  or  malignant  tumor  occurs.  The 
disease  is  one  of  advancing  years  ;  but  is  often  so  insidious  in  its  a])- 
proach  that  its  beginnings  arc  not  reeognizctl  until  marked  changes 
have  occurretl.  It  should  be  8us(>ected  when  urinary  symptoms  arise 
in  men  over  forty  five  years  of  age. 

Hypertrophy  of  the  prostate  causes  dist<>rtion  of  the  jirostatic  ure- 
thra, which  may  become  lengthened,  narn)wed  or  deviated  ;  raises  the 
level  of  the  outlet  of  the  bladder  above  the  floor  of  that  hollow  organ  ; 
and  interferes  with  venous  return  from  the  bladder,  thus  inducing 
chronic  congestion.  As  a  result  of  these  mechanical  disturbances, 
evacuation  of  the  urine  by  the  bladder  is  hindered.     As  a  secondary 
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result  of  thiB  urinary  obstruction,  arise  dilatation  of  the  bladder  and 
retention  of  residual  urine,  fibroid  degeneration  of  the  prostatic  sphinc- 
ter, thickening  and  degeneration  of  the  wall  of  the  bladder  which  gives 
rise  to  pockets  between  its  muscular  bands,  dilatation  of  the  ureters 
and  pelves  of  the  kidneys  and  damming  up  of  urine  in  them,  and  inflam- 
mation of  the  bladder,  ureters  and  kidneys  with  a  tendency  to  calcu- 
lous deposits,  ammoniacal  decomposition  of  the  urine,  septic  processes, 
and  unemia.  Some  of  these  processes  are  favored  by  the  use  of  dirty 
catheters,  but  may  occur  without  such  extraneous  aid.  Even  a  clean 
catheterization  may  lead  to  fatal  symptoms  if  ail  the  urine  is  drawn  oflf 
at  once  after  a  prolonged  retention.  The  sudden  relief  of  pressure 
causes  a  sudden  congestion  of  the  kidneys  and  other  urinary  organs. 


Symptoms. — Frequency  of  urination,  especially  at  night,  difficulty 
in  starting  the  stream  of  urine  and  feebleness  of  the  stream  are  often  the 
first  noticeable  symptoms.  Digestive  symptoms  and  constipation  may 
be  observed.  The  urine  may  then  become  cloudy  and  give  evidence 
of  a  slight  superficial  inflammation  of  the  mucous  membrane  of  the 
bladder.     The  patient   urinates  often,  but  feels  as  if  the  bladder  was 
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not  entirely  emptied.  Then  after  exposure  to  cold  or  wet,  indulgence 
in  drinking  or  eating,  or  severe  constipation,  absolute  retention  occurs 
and  the  patient  has  to  be  catheterized.  Instead  of  this  event  more 
active  cystitis  may  supervene.  One  or  other  of  these  occurrences  may 
first  direct  attention  to  the  urinary  abnormalities  which  have  thereto- 
fore attracted  no  special  attention.  Chronic  cystitis  is  from  tliis  time 
the  usual  outcome  of  the  prostatic  enlargement. 

A  patient  who  presents  the  symptoms  mentioned  may  have  stone  in 
the  bladder,  timaor  of  the  bladder  or  cystitis  without  enlargeil  prostate ; 
but  the  prostate  should  be  examined 
by  rectal  touch.     If  it  seems  some-  Fio.  418. 

what  enlarged  and  the  patient  is  over 
forty  five  or  fifty  years,  the  proba- 
bility of  hypertrophy  of  the  prostate 
being  the  cause  of  the  symptoms  is 
great.  He  should  be  asked  to  pass 
water ;  and  then  a  soft  rubber  cath- 
eter should  be  introduced  to  see  if 
there  remains  any  residual  urine.  caL'tl^rM^c^u^^^^ 
The  presence  in   the  bladder  of  a 

few  fluid  drachms  of  urine  which  were  not  passed  by  urination  is  evi- 
dence that  the  outlet  is  raised  above  the  floor  of  the  bladder.  This 
means  enlargement  of  the  prostate.  If  it  be  not  an  enlargement  from 
tuberculosis  or  malignant  disease  of  the  i)rostate,  which  must  be  ex- 
cluded by  other  symptoms,  it  is  the  common  so-called  senile  hyper- 
trophy. Stone  may  be  a  sequence  of  the  prostatic  disease,  and  a  sound 
should  be  used  to  exclude  its  presence  in  the  depression  behind  the 
enlarged  prostate.  It  is  wise  not  to  draw  off*  all  the  residual  urine  at 
once,  if  the  quantity  be  considerable ;  but  to  leave  a  few  fluid  ounces 
still  in  the  bladder. 

Treatment. — The  general  treatment  is  important  and  includes  reg- 
ular evacuations  from  the  bowels,  sufficient  fresh  air  and  exercise,  pro- 
tection from  cold  and  dampness,  avoidance  of  excess  in  eating  and 
drinking,  and  the  ingestion  of  comparatively  large  amounts  of  water. 
The  objects  of  the  local  treatment  are  reduction  of  congestion  and 
oedema  of  the  prostatic  region,  complete  evacuation  of  the  urine,  and 
the  maintenance  or  production  of  an  aseptic  condition  of  the  urinary 
tract.  The  passage  of  a  large  bougie  once  a  week  through  the  urethra 
and  neck  of  the  bladder;  pressure  exerted  on  the  prostate  by  the 
finger  in  the  rectum,  so  as  to  press  out  its  secretion  by  drawing  the 
finger  over  it  from  back  to  front ;  and  hot  water  injections  into  bladder 
and  rectum,  with  hot  water  baths,  are  valuable  means  for  reducing  con- 
gestive swelling.  The  patient  may  be  taught  to  lie  down  and  inject  his 
own  bladder  with  three  or  four  ounces  of  water  at  a  temi)erature  of  105° 
F.  If  the  urine  cannot  be  completely  passed  voluntarily,  the  patient 
must  be  taught  to  use  a  flexible  catheter  and  cautioned  to  sterilize  it. 
He  should  know  that  it  may  be  sucked  into  the  bladder  if  he  lets  go  of 
the  outer  end.     If  septic  cystitis  occurs,  irrigation  of  the  bladder  with 
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silver  nitrate  (gr.  :J-gr.  j  ad  fj  j)  or  a  similar  solution  is  to  be  employed, 
once  every  day  or  two,  supplemented  by  hot  water  eleansings  between 
times.  It  is  wise  to  wash  out  the  deep  urethra  with  the  fluid  before 
carrying  the  end  of  the  catheter  into  the  bladder.  This  is  readily  done 
by  allowing  the  fluid  to  flow  from  the  fountain  syringe  before  the  end 
of  the  instrument  passes  the  sphincter.  The  urethral  contents  are 
then  washed  out  alongside  of  the  catheter. 

Salol,  boric  acid,  benzoic  acid  and  similar  remedies  may  be  em- 
ployed, if  the  digestion  is  not  upset  by  them. 

If  complete  retention  occurs  which  cannot  be  relieved  by  fomenta- 
tions and  hot  hip  baths,  the  surgeon  must  draw  off  the  urine,  but  only 
about  half  at  the  first  catheterization.  He  must  use  aseptic  instru- 
ments. Soft  catheters  are  safer  than  rigid  ones ;  but  the  latter  may 
be  demanded.  The  finger  in  the  rectum  to  lift  up  the  prostate  may 
aid  the  surgeon's  efforts,  by  straightening  the  crooked  prostatic  ure- 
thra. If  it  is  impossible  to  enter  the  bladder,  suprapubic  aspiration 
should  be  done,  but  only  about  half  the  urine  should  be  drawn  off  at 
first.  Catheterization  may  subsequently  become  easy.  If  repeated 
difficult  catheterization  is  demanded,  suprapubic  incision  with  the  in- 
sertion of  a  tube,  to  be  worn  for  a  short  time  or  permanently,  is  the 
projier  treatment.  When  the  suprapubic  incision  is  first  made  or  at 
a  later  period,  the  projecting  portion  of  prostate,  which  blocks  the  out- 
let, may  be  removed  by  scissors,  snare  or  cautery,  or  by  incising  the 
mucous  membrane  and  enucleating  the  tumor  or  third  lobe.  An  as- 
sistant's finger  in  the  rectum  will  aid  by  pushing  up  and  steadying  the 
prostate.  Perineal  prostatectomy  is  possible,  but  is  less  satisfactory 
than  suprapubic  prostatectomy.  Tunneling  through  the  hypertrophied 
gland,  dividing  the  bar  by  galvano-caustic  appliances,  and  other  meas- 
ures have  been  devised.  Removal  of  the  testicles  and  resection  of  a 
part  of  the  deferent  vessels  have  been  advocated  as  available  means  of 
causing  shrinkage  of  the  prostate.  They  should  not  be  employed  as  a 
routine  measure ;  but  may  be  available  perhaps  in  cases  where  no  cal- 
culi and  no  marked  cystitis  complicates  the  case. 

Tumors  of  the  Prostate  Oland. 

Tumors  of  the  prostate  are  usually  papillomas,  cysts,  carcinomas  or 
sarcomas.  Thev  cause  obstruction  to  urination  and  must  be  dealt  with 
much  as  hypertrophy  of  that  organ. 

Prostatic  Calculi. 

Calculus  in  the  follicles  of  the  prostate  is  a  not  infrequent  occurrence. 
There  may  be  many  stones.  The  symj^toms  arc  not  distinctive  except 
when  a  metallic  instrument  in  the  urethra  gives  a  scraping  sound  or 
sensation.  Symptoms  of  chronic  prostatic  or  bladder  trouble  are  pres- 
ent. Their  removal  is  to  be  accomplished  by  perineal  prostatomy  or 
urethrotomy. 
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DISEASES    AND   INJURIES    OF    THE    UBETHRA. 

Congenital  malformations. 

Various  malformations  of  the  urethra  may  occur ;  but  the  com- 
monest are  epispadias,  which  is  a  defect  in  the  roof  of  the  canal,  and 
hypospadias,  a  defect  in  the  floor  that  causes  the  meatus  to  be  not  at 
the  end  of  the  penis,  but  on  its  lower  surface.  These  conditions  re- 
quire plastic  operations  for  their  correction  ;  but  the  result  is  often 
unsatisfactory. 

Prolapse  of  the  Urethra. 

The  mucous  membrane  of  the  urethra  may  be  prolapsed  through  the 
female  urethra,  which  is  in  such  cases  dilated.  The  swollen  mucous 
membrane  may  cause  retention  of  urine.  If  the  protruding  mass 
cannot  be  pushed  back  and  kept  in  position,  a  plastic  operation  to 
remove  redundant  tissue  and  narrow  the  urethra  must  be  performed. 

Examination  of  the  Urethra. 

The  urethral  canal  is  examined  by  means  of  the  urethroscope,  or 
urethral  endoscope,  a  metallic  tube,  into  the  outer  end  of  which  light 
is  thrown  by  a  head  mirror  or  other  means ;  by  solid  instruments, 
called  bougies,  which  determine  its  calibre  ;  and  by  chemical  and  mi- 
croscopic examination  of  the  secretion  escaping  from  it.  The  bulbous 
bougie  is  especially  valuable  in  determining  the  caliber  of  the  tube  ; 
but  the  urethrometer  is  more  accurate.  The  secretion  of  the  urethra 
can  be  obtained  without  much  mixture  with  the  special  secretions  from 
the  prostate,  seminal  vesicles  and  mucous  membrane  of  the  bladder  by 
having  the  patient  pass  urine  into  three  small  glasses.  If  he  pass 
about  half  a  fluid  ounce  into  the  first  glass  it  will  contain  the  wash- 
ings from  the  urethra  with  a  little  urine ;  if  a  second  half  ounce  be 
passed  into  the  second  glass,  it  will  give  a  fair  idea  of  the  character  of 
the  bladder  urine.  The  surgeon  may  then  insert  a  finger  into  the 
rectum  and  gently  stroke  the  prostate  gland  and  seminal  vesicles  so 
as  to  "  milk  "  out  their  secretion  into  the  posterior  urethra.  A  little 
more  urine  passed  into  a  glass  will  wash  out  these  products.  If  it  is 
desirable  to  see  what  is  the  character  of  the  urine  which  lies  in  the 
bladder  behind  an  enlarged  prostate,  a  catlieter  may  be  used  to  draw 
this  ofl^,  after  voluntary  evacuation  of  the  bladder  has  been  made  as 
complete  as  possible. 

Urethritis. 

Inflammation  of  the  urethra  may  occur  as  a  consequence  of  injury, 
of  contact  with  decomposed  urine  or  acrid  vaginal  and  uterine  dis- 
charges, of  excessive  venery,  and  of  the  ingestion  of  drugs  of  a  specially 
irritating  character.  Its  chief  cause,  however,  is  infection  with  the 
gonococcus.  This  form  is  called  specific  infectious  urethritis,  or  gon- 
orrhoea, and  is  the  most  common  variety.     The  symptoms  and  compli- 
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cations  of  urethritis  from  mechanical  and  chemical  irritants  are  similar 
to,  but  less  severe  than  those  of  gonorrhoea,  or  clap.  The  treatment 
of  the  non-specific  disease  is  essentially  the  same.  The  diagnosis 
Nvithout  microscopic  examination  and  the  finding  of  the  gonococcus  is 
uncertain.  It  is  best  not  to  call  a  case  gonorrhoea  without  absolute 
proof,  as  it  may  cause  unjustifiable  suspicion  of  marital  infidelity.  A 
diplococcus  is  said  to  be  found  in  cases  not  truly  gonorrhoeal  which  is 
indistinguishable  from  the  gonococcus. 

Urethral  Oonorrhoea  or  Gtonorrhoeal  Urethritis. 

Pathology. — Gonorrhoeal  urethritis,  or  clap,  is  an  acute  specific  in- 
fectious inflammation  of  the  urethra,  due  to  the  gonococcus  with  which 
is  usually  associated  some  form  of  pyogenic  germ.  The  disease  is 
usually  a  mixed  infection.  In  the  female  urethra  the  disease  is  less 
frequent  and  less  important  than  in  the  male.  The  infection  in 
woman  is  much  more  frequent  as  a  specific  vaginitis.  The  infection 
usually  arises  through  sexual  intercourse  with  an  infected  person.  It 
may  spread  from  the  urethra  to  the  seminal  vesicles,  epididymis, 
bladder  and  kidneys  and  from  the  vagina  to  the  uterus,  Fallopian  tubes, 
ovaries  and  peritoneum.  The  infection  may  persist  in  the  follicles  and 
depressions  of  the  mucous  membrane  when  the  general  surface  is  free 
from  the  symptoms  of  disease.  Infection  of  another  individual  may 
occur  during  coition  from  these  hidden  collections  of  the  gonococcus. 
The  germ  may  cause  metastatic  infections  in  serous  and  fibrous  tissues 
by  the  blood  stream. 

Sjrmptoms. — ^The  symptoms  occur  after  an  incubation  of  about  four 
days  or  between  the  second  and  fourteenth  day  after  inoculation. 
Itching  and  smarting  at  the  external  meatus  and  along  the  urethra 

Fig.  419. 
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Gonococci.  a,  cocci  from  a  pure  culture ;  6,  secretion  of  gonorrhoeal  conjunctivitis,  showing— epi- 
thelial cell  covered  with  cocci ;  a  pus  cell  with  cocci  in  the  protoplasm  ;  a  pus  cell  completely  filled 
with  cocci ;  a  free  mass  of  cocci  in  close  proximity  to  a  pus  cell ;  c,  scheme  of  development  or  gono- 
cocci.    (BUMM.) 

are  felt,  and  a  slight  mucous  discharge  with  burning  during  mictu- 
rition is  observed.  These  symptoms  increase  in  severity  for  a  couple 
of  days,  when  the  lips  of  the  meatus  become  swollen  and  red,  the 
prepuce  a?dematous,  the  glans  inflamed  and  the  mucous  discharge  be- 
comes copious  and  purulent,  perhaps  tinged  with  blood.  Urination 
causes  intense  scalding  pain  and  may  be  difficult  or  impossible.  The 
urine  may  escape  from  the  meatus  in  a  twisted  or  scattering  stream. 
Painful  erections  with  distortion  of  the  inflamed  j^enis,  called  chordee, 
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occur,  especially  during  sleep.  Seminal  emissions  are  frequent.  Ves- 
ical irritation,  pelvic  discomfort  and  some  febrile  movement  may  ac- 
company the  local  condition.  Enlargement  of  the  lymph  nodes  in 
the  groins  may  occur.  This  condition  continues  for  ten  days  or  two 
weeks  if  untreated  and  then  gradually  subsides  in  the  course  of  four 
or  six  weeks.  The  purulent  discharge  may  persist  longer  than  the 
other  symptoms  by  several  weeks.  Sometimes  a  chronic  inflammation 
with  a  thin  watery  discharge,  small  in  amount,  remains  for  months, 
and  is  aroused  into  acute  activity  by  excesses  in  diet,  alcohol  drinking, 
excessive  venery  or  exposure  to  cold. 

Additional  symptoms  frequently  occur  which  are  often  called  com- 
plications. They  include  phymosis  and  paraphymosis  and  inflamma- 
tion of  the  periurethral  tissues,  the  glands  of  Cowper,  the  prostate,  the 
seminal  vesicles,  the  epididymis  and  the  testicles,  the  bladder,  the 
ureters  and  kidneys,  the  uterus,  the  oviducts  and  the  ovaries.  Arth- 
ritis, often  called  gonorrhceal  rheumatism,  aflccting  the  fibrous  and 
synovial  membranes  of  the  joints  may  occur  as  an  acute  or  chronic 
aJSection.  If  acute,  the  disease  lasts  two  or  three  months ;  if  chronic 
it  may  persist  for  several  years.  The  tendon  sheaths  and  bursae 
may  be  infected,  as  may  the  cerebral  meninges,  the  endocardium,  peri- 
cardium, pleura,  peritoneum  and  the  muscles. 

Any  mucous  membrane  may  be  tlie  seat  of  original  infection,  but  the 
mucous  membranes  covered  with  cylindrical  epithelium  seem  to  oflcr 
a  better  soil  than  those  covered  with  squamous  epithelioma.  Infection 
begins  on  a  mucous  surface.  Infection  of  the  conjunctiva  causes  a  vio- 
lent purulent  inflammation  very  liable  to  destroy  the  cornea.  Patients 
with  urethritis  should  be  warned  not  to  infect  the  eyes  by  means  of 
soiled  fingers  or  towels.  True  pyjemia  may  at  times  result  from  a 
gonorrhceal  urethritis. 

It  should  be  remembered  that  the  gonorrhceal  infection  may  become 
a  general  one,  though  starting  in  any  mucous  membrane,  such  as  that 
of  the  urethra,  rectum,  nose,  mouth  or  eye. 

Treatment. — No  means  of  destroying  the  infecting  germ  is  known. 
The  treatment  is  palliative  and  sometimes  not  effective  in  preventing  a 
long  illness.  The  patient  should  abstain  from  exercise,  sexual  excite- 
ment and  stimulating  food  or  drink ;  should  keep  the  bowels  open 
by  laxatives  ;  drink  plenty  of  water  to  dilute  the  urine  ;  avoid  damming 
up  the  pus  under  the  foreskin  ;  wear  a  loose  bag  over  the  penis  with 
a  little  absorbent  cotton  in  the  bottom  ;  burn  or  sterilize  by  boiling  all 
cloths  soiled  with  the  pus ;  and  wash  his  hands  after  touching  the 
penis  or  contaminated  dressings.  Calomel  in  quarter  grain  doses  for 
a  couple  of  days  followed  by  salines  for  about  a  week  will  be  good 
treatment.  Santal  oil,  in  twenty  minim  doses,  cubebs  or  copaiba 
should  be  given  unless  the  stomach  becomes  irritable  under  such  medi- 
cation. Hot  water  to  the  penis  externally  and  by  injection  into  the 
urethra  is  very  valuable.  The  temperature  should  be  about  105°  to 
115°.  Boric  acid  solution  (gr.  v  ad  f3j),  zinc  sulphate  (gr.  ss  ad  fSj), 
hydrastin  in  saturated  solution  and  other  antiseptics  and  astringents 
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may  be  used.  As  the  severity  of  the  inflammation  subsides^  rather 
stronger  solutions  may  be  adopted  for  injecting.  The  injections  should 
be  employed  about  six  or  ten  times  daily  in  the  acute  stage ;  but  less 
frequently  in  the  more  chronic  stage. 

If  the  case  persists  for  over  eight  weeks  or  so,  as  many  do,  it  par- 
takes of  the  character  of  chronic  gonorrhoeal  urethritis.  The  discharge 
of  a  chronic  gonorrhoeal  inflammation  is  sometimes  not  seen  at  the 
meatus,  but  is  retained  far  back  in  the  canal.  To  treat  chronic  gonor- 
rhoea the  location  of  the  area  of  uncured  infection  must  be  found.  It 
may  be  in  the  anterior  urethra  or  the  deep  urethra.  If  in  the  latter, 
the  prostate  and  seminal  tubes  are  likely  to  be  affected.  By  means  of 
the  urethroscope,  bulbous  and  cylindrical  bougies,  rectal  palpation  of  the 
seminal  vesicles  and  tubes,  and  the  passing  of  small  quantities  of  urine 
into  three  glasses,  the  location  of  the  disease  is  fixed.  Then  it  is  de- 
termined whether  localized  inflammation  or  submucous  infiltration, 
stricture  of  the  canal  or  imperfect  drainage  of  diseased  prostatic  folli- 
cles and  seminal  vesicles  is  the  lesion  keeping  up  the  trouble  and  dis- 
charge. Tonics,  good  hygiene,  drinking  plenty  of  water  and  avoiding 
excesses  in  tobacco,  alcohol  or  food  are  important  in  these  chronic 
cases.  Local  treatment  with  bougies,  injections,  applications  through 
the  urethroscope,  and  suppositories,  with  pressing  or  milking  out  the 
discharge  from  the  prostate  and  vesicles,  are  most  important. 

Stricture  of  the  Urethra. 

Pathology. — Spasmodic  stricture  is  a  term  used  to  designate  a  sup- 
posed narrowing  of  the  urethra  by  spasm  of  the  encircling  muscular 
fibers,  and  to  it  is  attributed  trouble  in  introducing  urethral  instru- 
ments. It  is  a  possible  but  not  probable  condition.  The  difficulty 
attributed  to  spasmodic  stricture  is  usually  a  want  of  skill  in  introduc- 
ing a  catheter  or  bougie.  Acute  inflammatory  swelling  may  cause 
coarctation  of  the  urethra,  but  should  not  be  called  a  stricture.  Stric- 
ture therefore  is  a  term  that  should  be  reserved  for  an  organic  diminu- 
tion of  the  natural  distensibilitv  of  the  canal,  because  of  an  increase  in 
the  submucous  connective  tissue.  This  increase  may  be  congenital  or 
acquired.     If  acquired,  it  is  due  to  inflammation  or  injury. 

Organic  stricture  may  be  present  at  any  age  of  life,  but  is  not  usual 
in  women  because  of  the  anatomical  construction  of  the  female  urethra. 
Stricture  due  to  injury  shows  itself  by  symptoms  soon  after  the  receipt 
of  the  trauma,  because  the  cie^itricial  contraction  occurs  promptly. 
Narrowing  of  the  urethra,  due  to  contraction  of  connective  tissue,  the 
result  of  gonorrh(eal  or  other  inflammatory  processes,  is  a  slow  process. 
The  change  may  be  unsusi)ected  and  without  marked  symptoms  for 
several  years  after  the  occurrence  of  the  original  diseai>e.  Stricture 
occurs  anywhere  except  in  the  prostatic  urethra ;  and  several  may  exist 
in  the  same  urethra.  Gonorrhoea  is  the  most  frequent  cause.  Behind 
tlie  stricture  the  urethra  is  likely  to  become  dilated  ;  and  the  retention 
of  a  few  drops  of  urine  there  is  liable  to  cause  decomposition,  ulcera- 
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tion  of  the  mucous  membrane,  extravasation  of  urine  and  periuretliral 
inflammation  and  abscess.  The  tendency  is  for  the  connective  tissue 
to  progressively  contract,  until  the  patient  reaches  the  latter  period  of 
life ;  when  fatty  degeneration  of  the  connective  tissue  is  apt  to  occur. 
Traumatic  strictures  are  pathologically  similar  to  the  other  form  but 
are  tighter  and  harder  to  treat  because  the  contractile  tendency  is 
greater. 

Sjrmptoms. — ^Increased  frequency  of  urination,  lessened  size  and 
force  of  stream  and  dribbling  at  the  end  of  the  act  are  caused  by  stric- 
ture. Other  8ymj)toms  are  scattering  of  the  urine  when  passed,  pain 
during  seminal  emission,  dribbling  of  semen  after  erection  is  over,  im- 
perfect erection,  premature  ejaculation  of  semen  and  a  muco-purulent 
discharge  from  the  meatus.  Examination  with  a  bulbous  bougie  will 
prove  the  existence  of  the  suspected  stricture.  Strictures  behind  the 
bulbous  urethra  should  be  searched  for  by  conical  rather  than  bulbous 
bougies.  Exposure  to  cold  or  excesses  in  eating  and  drinking  may 
cause  sudden  retention. 

Treatment. — Strictures  even  when  treated  so  successfully  as  to 
restore  the  normal  caliber  are  likely  to  recur  through  subsequent  con- 
traction of  the  connective  tissue.  Patients  should  therefore  be  warned 
to  have  their  strictures  dilated  occasionally,  at  least  until  they  reach  the 
age  of  fifty  or  fifty  five  years.  Gradual  dilatation  and  incision  of  the 
contracted  tissue  are  the  methods  employed  in  treatment.  Incision  is 
called  uretlirotomy  and  may  be  done  from  within  the  urethra  or  from 
the  outside.  The  former  is  internal  urethrotomv,  the  latter  extenial 
urethrotomy.     Gradual  dilatation  is  the  best  method  and  is  successful 

Fio.  420. 


Metal  bulbous  bougie. 


in  a  large  proportion  of  nontraumatic  strictures.  It  consists  in  passing 
into  the  urethni,  previously  irrigated,  a  couiad  bougie,  of  which  the 
point  will  enter  the  strictured  portion  of  the  cjinal.  This  is  pushed 
through  the  stricture  slowly  and  carefully  and  allowed  to  remain  for 
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Type  of  mc'tiil  dilutiu^  bougie. 


about  five  minutes.     Then  a  larger  bougie  is  employed  until  the  pain 
or  increasing  difficulty  is  sufficient  to  cause  the  surgeon   to  desist. 
This  operation  is  reix»ated  about  twice  a  week  with  gradually  larger 
48 
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instruments  until  the  caliber  is  that  which  wnll  easily  allow  a  bougie 

of  No.  30  or  No.  34  of  the  French  scale  to  pass. 

Traumatic  strictures  and  strictures  within  the  glans 
Fig.  422.  penis  will  usually  require  urethrotomy.  Strictures  in 
which  rupture  and  extravasation  have  occurred  behind 
the  contracted  portion  of  the  urethra  necessitate  external 
urethrotomy  to  provide  for  drainage  and  prevent  sepsis. 
Traumatic  strictures  will  usually  require  external  urethrot- 
omy. Strictures  in  the  anterior  part  of  the  urethra  and 
some  in  the  deep  urethra  may  be  well  managed  by  in- 
ternal urethrotomy.  In  the  deep  urethra  the  danger  of 
troublesome  hemorrhage  and  of  sepsis  makes  internal 
urethrotomy  rather  dangerous.  It  is  probable  that  cases 
in  this  region  which  cannot  be  managed  by  gradual  dila- 
tation had  better  be  treated  by  external  urethrotomy. 
Internal  urethrotomy  may  at  times  be  done,  and  an  ex- 
ternal urethrotomy  be  performed  in  the  perineum  to  drain 
the  urine  before  it  reaches  the  seat  of  the  internal  cutting 
operation. 

Very  tight  strictures  may  be  passed  by  thin  whalebone 
bougies  called  filiform  bougies.  Some  of  these  have  a 
filiform  end  for  several  inches,  and  then  become  cylindri- 
cal. They  are  called  whip  bougies.  In  long  and  tortu- 
ous strictures  in  which  filiform  bougies  are  used,  care  must 
be  taken  not  to  make  a  false  passage.  If  a  filiform  bougie 
goes  through  into  the  bladder,  it  may  be  allowed  to  remain 
for  twenty  four  hours.  The  urine  will  drain  along  it ; 
and  the  next  day  a  larger  one  may  i>erhaps  be  inserted. 
Impermeable  strictures  must  be  treated  by  perineal  sec- 
tion, when  perhaps  a  bougie  am  be  inserted  from  behind. 
This  retrograde  dilatation  is  sometimes  made  in  deep  stric- 
tures by  means  of  a  suprapubic  cystotomy. 

Urethral  or  Urinary  Fever. 

The  introduction  of  instruments  into  the  urethra  or 
bladder  is  frequently  followed  by  high  fever  or  chills  and 
fever.  This  urinary  or  urethral  fever  sometimes  lasts  for 
a  few  hours  only ;  at  other  times  it  is  prolonged  and  may 
lead  to  asthenic  symptoms  and  death.     It  apparently  in- 

1  eludes  several  conditions  :  septic  infection  through  wounds 

/  caused  by  the  instruments  ;  septic  infection  of  the  higher 

^  urinary  passages;  intoxication,  through  lacerations  of  the 

*  w"bougiei!"    mucous  uiembraue,  from  toxic  substances  in   the  urine ; 

congestion  of  the  whole  urinary  tract  occurring  suddenly, 
because  of  a  rapid  withdrawal  of  the  total  amount  of  urine  after  pro- 
longed retention  ;  and  perhaps  reflex  nervous  disturbances. 

Urinary  fever  is  to  be  averted  by  aseptic  instruments,  gentle  manip- 
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ulation^  irrigation  of  the  urethra  and  cleansing  the  glans  and  lips  of 
the  meatus  before  the  introduction  of  instruments,  and  the  administra- 
tion of  an  opium  8up|X)sitory  immediately  after  the  ojxTation.  Per- 
ha|)S  the  administration  for  a  day  or  so  befon*  of  salol,  boric  acid  or 
lx»nzoic  acid  may  ho  serviceable ;  and  the  administration  of  quinine  or 
alcohol  at  the  time  of  the  oiK^nition  may  be  wise.  If  the  fever  occurs, 
it  should  be  treated  by  laxatives,  rest  and  antiseptic  irrigations  of  the 
bladder  and  urethra.  A  full  bladder  should  never  lx»  entirely  emptied 
at  the  first  catheterization. 

Urethral  Fistules. 

Openings  on  the  surface  conunimicating  with  the  urethra  and  allow- 
ing urine  to  escape  occur  from  abscesses  and  non-closure  of  wounds. 
The  opening  may  conmiunicnte  with  several  suppurating  tracks  or  pus 
pockets.  More  than  one  orifice  may  be  present  on  the  penis,  scrotum, 
})erineum  or  thigh  or  in  the  rectum.  The  ciuise,  whether  it  be  a 
stricture,  calculus  or  chnjuic  suppuration,  must  be  rcmoveil.  Then 
the  fistulous  track  will  probably  close.  If  it  dtX'S  not,  it  must  be  split 
up  to  its  origin  in  the  urt»thra ;  which  may  Ix*  closed  by  suture  after 
freshening  the  edges,  or  the  whole  wound  may  Ix*  jMicked  and  made  to 
granulate  from  the  bottom.  Sometimes  a  {x»rineal  section  l)chind  the 
fistule  will  aid  in  the  cure  by  draining  away  tlu*  urine  before  it  reaches 
the  abnormal  ojx^iing  in  the  urethra. 

Calculi  and  Foreign  Bodies  in  the  Urethra. 

Small  rt»nal  or  vesical  calculi  may  lx?cK)me  lodged  in  the  urethra,  or 
similar  calculi  may  be  developed  there.     Foreign  Indies  may  be  intro- 

Fi(i.  423. 


IiiNtruiiicuts  for  the  cxtractiou  of  foreign  bodies  from  tlie  urethra. 

Fig.  424. 


rrulhral  foroiKi>-lH»dy  forceps. 


duced  into  the  canal.  They  may  obstruct  urination.  The  histor}',  the 
use  of  a  sound,  or  pali)ation  may  make  the  diagnosis  clear.  Forceps 
or  incision  may  be  re(|uired  to  remove  the  stone  or  ioreign  body.  To 
prevent  the  manij)ulations  i)ushiug  the  object  into  the  bladder,  a  liga- 
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ture,  made  of  a  piece  of  drainage  tube,  may  be  tied  around  the  root  of 
the  peuis,  or  a  pin  may  be  thnist  transversely  through  the  urethra. 

[Tumors  of  the  Urethra. 

Fibromas,  angeiomas,  papillomas,  myxomas  and  other  tumors  may 
grow  from  the  urethral  walls.  Malignant  tumors  are  rare,  except 
when  they  extend  from  other  parts.  Urethral  tumors  cause  obstruc- 
tion to  urination,  perhaps  a  discharge,  pain  and  sometimes  bleeding. 
They  are  diagnosticiited  by  the  urethral  endoscope  and  palpation. 
They  should  be  removed  by  forceps  or  by  incision  of  the  urethra. 
The  polypoid  excrescences  oc(!urring  at  the  meatus  of  the  female  ure- 
thra, and  called  caruncles,  give  great  pain.  They  should  be  excised 
under  cocaine  anaesthesia,  and  the  wound  should  be  cauterized. 

Injuries  of  the  Urethra. 

Contusions  and  lacerations  of  the  urethra  are  likely  to  be  followed 
by  hemorrhage,  extravasation  of  urine,  inflammatory  obstruction  to 
urination,  sloughing  and  the  occurrence  finally  of  traumatic  stricture. 
Rupture  of  the  urethra  may  occur  l)ehiud  a  stricture  from  ulceration  and 
from  pressure  of  the  urine  in  attemj)ts  to  empty  the  bladder.  Lacera- 
tion of  the  deep  urethra  may  occur  from  falling  astride  of  a  fence  or 
board.  The  tube  may  be  cut  off  as  if  with  a  sharp  instrument. 
Fracture  of  the  j)elvis  may  divide  the  urethra  in  a  similar  manner. 
Hemorrhage  Ls  to  l)e  stoi)ped  by  cold  applications,  by  pressure  on 
the  perineum  obtained  l)y^  sitting  on  a  ball  of  yarn  or  a  j)ad  of  gauze, 
or  by  the  retention  of  a  large  bougie  in  the  urethra  to  make  pressure. 
When  extravasation  of  urine  into  the  perineal  tissues  or  retention  of 
urine  has  taken  place,  external  urethrotomy  down  to  the  seat  of  injun- 
should  be  doue  immediately.  This  drains  the  bladder  and  the  inun- 
dated structures,  and  prevents  sloughing  and  sepsis.  Bougieing  should 
be  kept  up  during  convalescence  to  prevent  traumatic  stricture. 

OPERATIONS  UPON  THE  URETHRA. 

Oatheterization. 

Catheters  must  b(^  made  aseptic  before  use.  Metal,  glass  or  rub- 
ber ones  may  be  sterilized  by  boiling  in  1  j)er  cent,  solution  of  sodium 
carbonate.  Others  may  be  made  sterile  by  soaking  in  a  o  per  cent, 
solution  of  carbolic  acid.  Formaldehyde  has  recently  been  success- 
fully used  for  this  j)urpose.  It  is  difficult  to  keep  the  lumen  and 
feuestrte  of  the  instrument  clean  unless  great  care  is  tiiken. 

The  penis  and  meatus  should  be  washed  and  sterilized  before  the 
catheter  is  introduced,  and  it  is  often  well  to  wash  out  the  anterior  ure- 
thra with  sterilized  water  carried  through  the  catheter  before  the  end 
of  the  instrument  is  jnished  into  the  l)ladder.  Urethral  instruments 
should  be  warmed  and  anointed  with  sterilized  oil,  petrolatum  or 
better  boric  acid  and  glycerine  (gr.  xadf.5j)  before  being  inserteil. 
The  soft  rubber  catheter  is  safest  and  cannot  cause  a  false  passage  by 
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being  forced  through  the  wall  of  the  urethra.  To  introduce  a  soft 
catheter  the  surgeon  should  hold  the  penia  vertieal,  as  the  patient  lies 
recumbent,  and  make  sufficient  traction  to  straighten  the  folds  in  the 
urethra.  The  instrunieut  is  then  elowly  pushed  into  the  urethra  at 
the  same  time  that  the  penis  is,  as  it  were,  drawn  over  the  catheter. 


Kiffid  cathcten;  and  I>ou|;ies  and  other  soli<l  instruments  arc  inserted 
by  having  tlio  ])enis  lield  in  a  vcrtiefll  position,  aw  the  patient  lies  on 
the  bed  ;  and  then,  its  the  instrument  is  pushed  idong  the  urethra,  the 
penis  is  drawn  up  [>andlel  to  the  anterior  a iKlomlnal  wall  and  slipped 
over  the  instrument  as  the  latter  is  i)ushed  gently  towards  the  bladder. 
The  outer  end  of  the  instrument  must  be  kept  exactly  in  the  middle 
IiDe  and  cl"se  to  the  surface  of  the  alKlomeu.  The  efTort  should 
be  to  have  the  inner  end  of  the  eatheter  tiiltow  tlie  up|>er  wall  of  the 
urethra.  When  the  inner  end  hasi  reached  the  triangular  ligament,  it 
will  be  stopped  unless  the  un'thra  is  kept  tense  and  the  instniment 
exactlv  in  the  middle  line.     The  outer  <-ud  of  the  eatheter  and  the 
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\Kius  art'  now  maile  to  describe  a 
curve  of  about  180°  fonvards  and 
downwards,  so  as  to  bring  them  be- 
twwn  the  thiglis  of  the  recumbent 
])atii>nt.  Tlic  escaj*  of  urine  or  the 
possibility  of  moving  the  inner  end 
laterally  as  well  as  up  and  down 
shows  tliat  the  bladder  has  been 
entered.  If  it  is  desired  to  retain  a 
catheter  in  the  bladder  for  several 
days,  H  soft  instrument  should  be 
employed  and  its  end  should  just 
enter  the  bladder.  By  running  a 
thread  transversely  through  the 
catlietcT  near  the  meatus  and  tying 
the  thread  to  the  hair  of  the  pubes 
the  ejection  of  the  instrument  is  pre- 
vented. Adhesive  plaster  may  be 
applied  to  the  penis  and  the  thread 
may  Ik'  fastened  to  this.  There  is 
a  jMssibility  of  a  flexible  catheter 
l)eiiig  sucked  into  the  bladder,  if  it 
is  not  fastened  externally.  If  diffi- 
culty is  experienced  in  catheteriza- 
tion, a  linger  inserted  in  the  rectum 
will  be  of  much  service  in  guiding 
the  instrument  through  the  deep 
urethra. 

Catheteriz[ition  of  the  female  ure- 
thra is  easy,  if  the  orifice  of  the 
urethni  is  st^n.  It  is  best  not  to 
attempt  catheterization  without  the 
aid  of  vision,  for  septie  material 
from  vaginal  and  vulvar  mucus  is 
very  likely  to  he  thus  introduced 
into  the  bladder. 

Anawthesia  is  seldom  needed  for 
urethral  operations.  A  few  drops 
of  cocaine  solution  (gr.  x  ad  fSj) 
may  be  injected  into  the  deep  ure- 
thra for  local  anaisthesia.  Its  toxic 
nature  must  lie  remembered  for 
death  has  oceiirre<l  from  it. 

Internal  Urethrotomy. 

For  cutting  a  stricture  by  internal  urethrotomy  the  urethretome  is 
introilucetl  to  a  point  about  a  quarter  of  an  inch  behind  the  situation 
of  the  contraction.     The  disbniceof  the  stricture  from  the  meatus  has 


DILATATION  OF  THE  FEMALE  URETHRA.  759 

previously  been  recorded.  The  canal  is  then  put  ujwn  the  stretch  by 
separating  the  dilating  blades,  the  knife  edge  protruded  an  eighth  of 
an  inch  and  drawn  through  the  rigid  portion  of  the  urethral  wall. 
This  stretching  and  cutting  may  need  repetition  to  obtain  the  proper 
dimensions  of  the  tube.  The  instrument  is  then  withdrawn  and  a 
bougie  used.  The  bougieing  must  be  rei)e^ted  everj"  few  days.  The 
incisions  in  anterior  strictures  should  be  made  on  the  floor  of  the 
urethra.  In  posti^ior  strictures  tliey  should  be  made  on  the  roof;  but 
in  these  strictures  external  urethrotomy  is  safer  and  should,  as  a  rule, 
be  employed  when  gradual  dilatation  is  not  sufficient. 

External  Urethrotomy. 

External  urethrotomy,  or  perineal  section,  is  verj^  similar  to  perineal 
cystotomy  in  the  middle  line  for  the  extraction  of  a  vesical  stone.  At 
least  this  is  the  case  when  a  staff,  which  should  have  a  median  groove, 
can  be  carried  through  the  stricture  into  the  bladder.  An  incision  is 
then  made  in  the  median  line  of  the  perineum  until  the  staff  is  un- 
covered, when  the  point  of  the  knife  is  engaged  in  the  groove  and 
pushed  along  it  so  as  to  divide  the  contracted  urethral  wall.  The  ex- 
ternal wound  is  tlien  allowed  to  heal  by  the  granulation  process,  while 
the  urethra  is  kept  dilated  by  the  daily  passage  of  bougies.  When  the 
stricture  is  so  tortuous  or  tight  that  no  instrument,  not  even  a  filiform 
bougie,  can  be  passed  into  the  bladder,  the  operation  is  much  more 
difficult,  for  the  urethra  must  be  found  without  the  advantage  of  a 
guide.  Under  such  circumstances  a  bougie  is  passed  down  to  the 
stricture,  a  perineal  incision  made,  and  the  end  of  the  bougie  exposed. 
The  urethra,  which  has  been  opened  to  uncover  the  end  of  the  bougie 
just  in  front  of  the  stricture,  is  held  apart  by  two  threads  inserted 
into  its  wall  at  the  sides  of  the  opening.  Careful  dissection  is  then 
made  from  this  siK)t  backwards  towards  the  apex  of  the  prostate,  but 
exactly  in  the  middle  line.  When  the  cicatricial  tissue  ci\using  the 
stricture  is  divided  the  dilated  urethra  behind  it  is  finally  reached. 
Incision  into  it  is  followed  by  a  gush  of  urine.  Cicatricial  tissue  is 
cut  away,  siniLses,  if  there  be  any,  opened  and  curetted,  and  the  peri- 
neal wound  left  to  close  by  granulation.  Constant  bougieing  must  be 
maintained  during  convalescence.  It  has  been  proposed  to  resect  the 
cicatricial  portion  of  the  urethra,  after  it  has  been  exposed  by  the  peri- 
neal section,  and  suture  the  two  portions  of  the  tube  together.  It  has 
also  been  suggested  to  insert  grafts  of  mucous  membrane  from  the 
lower  animals  to  make  good  the  defect  in  the  urethra.  These  plastic 
procedures  have  not  been  verj^  satisfiictory. 

Dilatation  of  the  Female  Urethra. 

Strictures  of  the  female  urethra  arc  very  unusual.  The  short  tube 
is  easily  dilated  by  means  of  conical  bougies.  Cocaine  solution  makes 
the  operation  painless.  Tem[X)rary  incontinence  of  urine  may  follow 
dilatation.     It  is  only  permanent  after  very  excessive  dilatiiticm. 


CHAPTER    XXVI. 

SURGICAL   DISEASES  OF  THE  REPRODUCTIVE 

ORGANS. 

DISEASES  AND  XNJUBIES  OF  THE   SGEOTUM. 

Wounds  of  the  scrotum  present  no  special  characteristics,  except 
that  great  extravasation  of  blood  and  great  swelling  may  occur  because 
of  the  loose  structure  of  the  subcutaneous  cellular  tissue.  They  are 
treated  on  general  principles. 

Elephantiasis  is  a  common  disease  in  some  tropical  countries  and 
consists  in  an  enormous  hyijerplasia  of  the  skin  and  subcutaneous 
tissue.  In  some  cases  the  disease  is  due  to  the  filaria  sanguinis  caus- 
ing obstruction  of  the  lymphatic  vessels.  This  parasite  is  not  always 
present  in  cases  of  scrotal  elephantiasis.  Treatment  consists  in  excision 
of  the  hypertrophied  tissues,  after  constriction  at  the  base  of  the  geni- 
tals to  prevent  bleeding  during  the  operation.  A  plastic  operation 
may  be  necessary  to  ensure  cutaneous  covering  for  the  ikjuis  and  testi- 
cles. Epithelioma  occurs  in  the  scrotum.  It  is  said  to  be  somewhat 
common  in  chimney  sweeps  and  "wn)rkers  in  paraffine,  due  doubtless  to 
chronic  irritation  from  the  soot  or  paraffine.  Cleanliness  is  a  pre- 
ventative.    Operation  is  demanded  when  the  disease  occurs. 

ft 

DISEASES  AND  INJURIES  OF  THE   TESTIS  AND  SPERMATIC 

CORD. 

Hydrocele. 

Pathology. — Hydrocele  is  a  term  aj)])lied  to  a  collection  of  serous 
fluid  in  a  sac.  Thus  hydrocele  of  the  neck  is  a  congenital  or  branchial 
cyst  in  the  cerv-ical  region.  Hydrocele  of  the  vaginal  tunic  of  the 
testicle  is  a  serous  distention  of  that  normal  cavity.  Hydrocele  of  the 
spermatic  cord  is  a  similar  collection  in  an  unobliterated  part  of  the 
vaginal  proc(»ss  of  peritoneum  which  in  fcetal  life  descends  through 
tlie  inguinal  canal  with  the  testis.  A  similar  hydrocele  may  occur  in 
women  in  the  peritoneal  process  or  ciuial  of  Nuck  which  accompanies 
the  round  ligament  into  the  inguinal  canal.  There  are  other  varieties 
of  hydrocele  in  the  inguinal  region,  such  as  that  communicating  directly 
with  the  abdominal  cavity,  because  the  funicular  ])ro(5ess  has  never 
b'v^en  slmt  off  from  the  general  peritoneal  cavity  by  adhesions.  Some- 
times there  may  be  a  hydrocele  inside  of  the  abdominal  wall  and  one 
outside,  communicating  with  each  other  by  a  narrow  tubular  neck  in 
the  inguinal  canal. 

Hvdroceles  connected  with  the  testicle  and  the  cord  are  really  acute 
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or  clironic  inflummatiotis  uf  the  serous  raemliraiie.  Tlie  usual  fomi  is 
chronie,  and  to  this,  with  its  serous  acrumulatioii,  has  the  iianu'  hy- 
drocele been  es|>ccially  applied.  Acute  hydrocele  is  rarer,  hut  nmy 
occur.  It  would  be  bettor,  perhaps,  to  drop  the  term  hydrocele  en- 
tirely and  speak  of  the  condition  as  inflammation.  As  the  testicle 
and  the  spermatic  cord  may  become  inflamed,  so  may  the  peritoneal 
process  partially  surrounding  the  testicle  and  that  accompanying  the 
cord  become  inflamed.  The  coudition  may  be  flbrinous,  serous  or  sup- 
purative.    If  it  is  serous,  it  gives  rise  to  a  hydrocele. 

In  congenital  hydrocele  the  serous  collection  may  still  have  a  com- 
munication with  the  peritoneal  cavity  ;  may  be  contained  in  a  distended 
portion  of  the  scnnis  process  of  the  cord,  which  is  shut  off  from  the 
peritoneum ;  or  may  \m'.  confined  to  the  proper  tunic  of  the  testicle. 
The  last  is  the  usual  condition  in  the  hydrocele  of  adults.  If  a 
communication  with  the  ]>eritoneal  cavity  [persists,  the  fluid  flows 
back  into  the  al>donien  when  the  child  lies  down.  Siwntancous  cure 
may  occur  a  few  weeks  after  birth  by  closure  of  the  peritoneal  coni- 
munication  at  the  inguinal  canal.  Hernia  may  accompany  the  con- 
genital condition. 

The  causes  of  hydrocele  of  the  acquire<I  variety 
are  injuries,  gonorrhcea  and  disease  of  the  testicle  and 
epididymis. 

The  disease  may  be  unilateral  or  bilateral  and  tlio 
amount  of  fluid  in  long  standing  cases  of  the  pni])er 
tunic  of  the  testicle  may  he  twenty  or  thirty  fluid 
ounces.  In  most  eases  the  fluid  is  straw  colorc^d 
serum  and  highly  albuminous.  It  iuay  he  turbid 
from  admixture  with  inflammatory  exudates  of  a 
fibrinous  or  purulent  character,  or  reddish  fmm  the 
presence  of  bloo<l.  Sometimes  communication  with 
the  testicle  or  epididymis,  through  a  ruptured  cyst 
of  these  organs  or  otherwise,  is  established ;  then 
spermatozoa  in  the  hydrocele  fluid  may  give  it  a 
milky  color.  The  fluid  may  contain  cholesterine  \ 
crystals.  lu  many  cases  the  serous  wail  of  the  sac 
seems  almost  or  quite  normal ;  in  other  cases  it  is  thickttncd,  very  tough 
and  studded  with  few  or  many  fibrinous  bodies.  Partitions  of  lymph 
may  divide  the  sic  info  separate  compartments.  Usually  the  sac  is 
pyriform  and  without  partitions.  Hydrocele  of  the  spermatii^  conl, 
or  encysted  hydrocele  of  the  cord,  as  it  is  often  styled,  does  not  be- 
come »a  large  as  that  of  the  projwr  tunic  of  the  testicle  and  is  less 


Symptoms. — As  the  inflammation  is  usually  chronic,  symptoms  arc 
not  often  marked  until  the  weight  of  the  fluid  eau«<.'S  a  dragging  pain. 
Then  the  swelling  in  the  scnttum  in  front  of  llie  testic-Ie  is  jx-rhaps  first 
noticed.  The  enlargement  of  the  aifected  side  of  tlie  siTotum  continues 
and  assumes  a  pesir  shape  form.  On  pat)>ation  an  clastic  mass  iri  felt, 
evidently  in  front  of  the  testicle  which  is  at  the  lower  and  Uick  part 
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q(  tlie  eiilai^*ed  scrotum.  An  indistinct  feeling  of  fluctuation  is  noticed 
and  the  u})]>cr  end  of  the  tumor  is  rounded  and  does  not  cxt«nd  up- 
wards into  the  inguinal  canal.  The  swelling  increases  slowly  from 
Ijelow  upward  and  not  from  above  downwards  as  a  scrotal  hernia. 
The  scrotum,  if  made  tense,  will  transmit  the  light  of  a  candle  held  on 
the  side  of  it  opjweite  to  the  ol)aorver's  eye.  This  test  is  best  made  by 
looking  through  a  tube  of  jiapcr  pressed  against  the  scrotum  and  held 
against  tlic  eye  of  tiie  sui^eon.  Hydroceles  with  thick  walls  or  con- 
taining bl'Mxly  or  cloudy  fluid  will  not  transmit  light 
Fid.  428.  HO  as  to  give  a  pink  color  at  the  Iwttom  of  the  tube. 

A  hy<lrocele  has  no  transmitted  jtulsation  on  cough- 
ing as  a  hernia ;  and  has  not  tlie  weight  of  a  chron- 
ically inflamed  testicle  or  one  the  seat  of  a  sarco- 
matous degeneration.  Large  hydroceles  may  be 
complicated  with  inguinal  hernia;  they  may  cause 
the  i>eiiis  to  be  BO  covered  with  the  skin  drawn  over 
it  as  to  interfere  witli  urination. 

Hydrocele  of  the  cord  appears  as  a  globular  or 
oval,  rather  small  tumor,  niiire  or  less  elastic  or  <ib- 
scurely  fluctuating,  hi  the  inguinal  region.  The 
Kncj-ied  ii)ar.K*ic«f  tumor  may  be  jiartially  movable  so  as  to  seem  to  be 
(wveth'.')  "'  "'"'*''^'  reducible  like  an  inguinal  hernia;  but  it  will  be 
found  thiit  it  only  slips  up  and  dowii  in  the  inguiual 
canal  and  docs  not  go  inside  of  the  belly  wall.  Many  hydroceles  of 
the  cord  are  outside  of  the  external  ring  and  cannot  be  displaced  so 
as  tn  enter  the  inguiual  canal. 

Treatment. — The  palliative  treatment  is  to  tap  the  sac  with  a 
small  trocar  or  aspiniting  needle  and,  after  withdrawing  the  fluid,  to  seal 
the  puncture  with  collodion  and  a  little  piece  of  sterile  gauze.  The 
patient  at  once  resumes  his  ordinary  duties.  The  sac  soon  refills. 
The  radical  tn-atnient  is  to  obliterati'  the  sac,  by  <-ausing  adhesive  in- 
flammation of  the  oppi>sing  walls  <if  the  emjitied  serous  cavity ;  or  to 
dissect  out  the  sac  fnim  its  surroundings.  After  tapping  the  hydro- 
cele, alHiiit  ten  or  fifteen  grains  of  carbolic  acid  liquefied  by  a  few 
drops  oi'  glycerine  may  be  injected  by  means  of  a  long  nozzle  syringe 
through  the  canula  into  the  serous  cavity.  This  is  by  external  manipu- 
lation rubbfd  thoroughly  over  the  internal  surface  of  the  cavity.  It 
destroys  the  secreting  surface  and  causes  a  plastic  inflammation  which 
glues  the  walls  t(^ther  and  no  aivity  remains.  The  canula  is  with- 
drawn as  siKin  as  the  carbolic  acid  is  injected.  Care  must  be  taken 
that  no  iicid  is  spilled  on  the  skin  of  the  scnitum  for  it  gives  pain  and 
cauterizes.  Its  application  to  the  interior  of  the  hydrocele  gives  little 
jtain.  The  iiiflamiiiatiou  subsides  in  about  ten  days.  During  this 
time  the  jiatient  need  not  be  confined  to  bed. 

Instead  of  this  treatment  by  injection  the  sac  may  be  incised,  the 
fluid  drained  out,  and  the  interior  of  the  vaginal  tunic  packed  with 
aseptic  gauze.  This  (v.iuses  granulation  of  the  sac  wall  and  gradual 
effaeement  of  the  sae.     Another  mctliml  is  to  dissect  away  a  large 
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portion  of  the  «ic  wjiU  or  all  of  it,  if  the  case  be  one  of  hydrocele  of 
the  cord,  and  close  the  wound  with  sutures.  If  a  communication  with 
the  peritoneum  exist,  it  may  be  closed  by  ligature,  by  packing  with 
gauze  or  by  compression  with  a  pad.  These  operations  must  all  be 
done  in  an  aseptic  manner.  Very  moderate  irritiition  will  cause  ob- 
literation of  the  sac  in  children.  Sometimes  tapping  with  a  little 
scratching  of  the  interior  of  the  sac  with  the  end  of  the  trocar  is 
sufficient. 

Hydrocele  of  the  cord  and  hydrocele  of  the  cjinal  of  Xuck  in  women 
should  be  treated  in  one  of  the  w-ays  just  mentioned. 

Hematocele  of  the  Vaginal  Tunic. 

Hemorrhage  into  the  vaginal  tunic  occurs  from  injury.  It  re- 
sembles hydrocele  in  that  there  is  a  pyriform  tumor  present,  which 
may  fluctuate  or  be  elastic,  but  which  is  not  translucent  and  is  heavier. 
The  usual  treatment  for  bleeding  into  a  sac  or  for  an  extravasation 
is  to  be  pursued.  Elevation  and  cold  apj)lications  are  wise.  If  the 
blood  is  not  absorbed,  it  may  be  evacuated  by  incision.  The  clots  may 
suppurate,  and  nirely  may  become  calcified. 

Inflammation  of  the  Spermatic  Oord. 

Inflammation  of  the  cord  may  occur  from  infections  of  the  testicle 
and  epididymis  and  from  injury.  Congestion  due  to  unsatisfied  vene- 
real desire  may  cause  pain.  The  symptoms  of  congestion  and  inflam- 
mation are  those  common  to  these  conditions,  and  the  treatment  is 
similar  to  tliat  for  orchitis  and  epididymitis. 

Varicocele. 

Pathology. — Varicosity  of  the  veins  of  the  pampiniform  plexus 
and  of  the  spermatic  cord  is  called  varicocele,  and  occurs  not  infre- 
quently about  the  age  of  puberty.  It  is  seldom  seen  except  on  the 
left  side  of  the  scrotum.  The  left  spermatic  vein  is  longer  than  the 
right,  opens  into  the  renal  vein  at  a  right  angle,  has  no  valve  and  is 
perhaps  exposed  to  pressure  by  feces  in  the  sigmoid  flexure.  These 
circumstances  are  supposed  to  be  the  cause  of  varicocele  occurring  on 
the  left  rather  than  the  right  side.  Constipation,  venory,  relaxation 
of  scrotal  tissues  and  pressure  from  ill  fitting  hernial  trusses  may  be 
the  cause  of  varicocele. 

83rmptom8. — Dull  aching  or  a  dragging  j)ain,  and  swelling  in  the 
scrotum,  increased  in  hot  weather  when  the  scrotum  is  more  relaxed, 
are  the  symptoms  noticed  by  the  patient.  The  l)elief  of  the  populace 
that  sexual  imix)tencc  is  associated  with  the  condition  causes  much 
mental  distress  to  the  patient.  Some  tenderness,  wasting  and  softness 
of  the  testicle  may  occur  as  a  result  of  the  venous  engorgement.  When 
the  spermatic  cord  is  grasped  with  the  fingers  it  will  be  found  to  be 
surrounded  by  a  mass  of  dilated  veins  feeling  like  a  bunch  of  earth 
worms.     The  tumor  made  by  the  veins  is  compressible,  very  soft  and 
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disappears  when  the  patient  is  recumbent.  Pressure  empties  the  veins, 
but  coughing  or  any  increase  of  intra-abdominal  pressure  increases 
their  distention.  Within  the  bunch  of  veins  can  be  felt  the  straight, 
dense,  almost  wiry  spermatic  duct. 

Treatment. — If  the  patient  is  not  hypochondriacal,  there  will  be 
little  treatment  needed  other  than  regulation  of  the  bowels,  abstention 
from  sexual  excitement,  cold  bathing  of  the  parts  and  the  wearing  in 
marked  cases  of  a  suspensory  bandage  to  support  the  scrotum.  Many 
moderate  cases  are  not  noticed  by  the  patients  until  they  become  mor- 
bidly disturbed  over  sexual  matters. 

Under  other  circumstances  operative  treatment  is  proper.  The 
scrotum  may  be  retrenched  by  removing  a  large  elliptical  piece  of  skin 
and  superficial  fascia.  This  converts  the  relaxed  scrotum  into  a  sort 
of  suspensory  bandage  which  holds  up  the  testicle  and  makes  a  mod- 
erate amount  of  pressure  on  the  veins.  This  operation  is  quickly 
done  with  a  special  clamp,  to  hold  the  skin  while  excision  and  suturing 
are  accomplished,  or  by  simply  clipping  away  the  redundant  tissues 
with  scissors. 

Subcutaneous  ligation  of  the  dilated  veins,  as  is  done  in  varicosity 
of  the  veins  of  the  leg,  is  also  a  satisfactory  operation.  Care  must  be 
taken  to  isolate  with  the  fingers  the  spermatic  duct  and  the  accom- 
panying artery.  The  duct  is  felt  through  the  skin  as  a  dense  cord  ; 
and  the  artery  is  so  close  to  it  that  both  are  excluded,  if  the  duct  is 
protected  from  ligation. 

The  best  operation,  however,  is  excision  of  one  or  two  inches  of  the 
dilated  veins.  An  incision  Ls  made  on  the  antero-external  surface  of 
the  scrotum,  the  veins  tied  near  the  external  abdominal  ring  and 
again  close  to  the  epididymis,  and  the  intervening  portion  cut  out.  It 
is  necessary  to  leave  three  or  four  small  veins  uninjured.  The  symptoms 
disappear  and  the  testicle  often  becomes  normal  after  this  operation. 

DISEASES  AND  mJUBIES  OF  THE  TESTICLE. 

Malposition  of  the  Testicle. 

Th(i  testicle,  owing  to  incomplete  descent  in  fcetal  life  or  irregularity 
in  that  process,  may  be  absent  from  the  scrotum  on  one  or  both  sides. 
It  may  be  retained  in  the  abdominal  cavity  or  inguinal  canal  or  lie  just 
outside  of  the  external  abdominal  ring.  It  is  apt  to  be  undeveloped 
or  atrophied.  In  very  rare  instances  it  is  found  in  the  perineum.  If  the 
organ  is  outside  of  the  abdomen,  attempts  may  be  made  to  gradually 
push  it  clown  into  the  scrotum,  as  it  is  liable  to  receive  injurious  pres- 
sure. This  is  not  urgently  demanded  and  |>atient  may  never  know 
of  the  malposition.  If  inflammation  or  malignant  disease  attack  the 
misplaced  organ,  it  should  be  excised.  Hernia  is  sometimes  associ- 
ated with  undescended  testicle.  The  differential  diagnosis  of  hernia, 
undescended  testicle  and  hydrocele  of  the  cord  is  important.  The 
hernia  should  be  controlled  by  a  truss.  It  may  be  difficult  to  do  this 
without  removing  the  testicle. 
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Epididymitis  and  Orchitis. 

iDflammntioD  of  the  epididymis  may  occur  without  inflammation  of 
the  secreting  portion  of  the  testicle,  and  inflammation  of  the  latter 
without  inflammation  of  the  formor,  but  they  are  olleu  u8sociate<l. 
The  usual  cause  is  gonorrhceal  infection,  though  septic  infection  from 
instrumentation  of  the  urethra  in  cases  of  enlarged  prostate  and  stric- 
ture is  not  uncommon.  Direct  injury  may  also  be  a  cause  of  epididymo- 
orchitis.  When  the  disease  is  limited  to  the  epididymis  the  timie&c- 
tion  and  other  local  8ym]>toms  are  wtnfined  t<>  the  posterior  partof  the 
testicle.  Typhoid  fever,  mumps  and  other  ^■noral  diseases  may  give 
rise  to  epididymitis  and  orchitis.     The  «iu.-«  is  of  course  an  infection. 

Symptoms. — Pain,  exquisite  tenderness,  swelling  and  fever  are 
symptoms  in  acute  eases.  The  pain  is  of  a  sitrkening,  dragging  char- 
acter and  is  often  reflected  to  the  loins,  groins  and  thighs.  The  sper- 
matic cord  will  probably  be  found  swollen  and  tender.  Inflammation 
of  the  vaginal  tunic  of  the  testicle,  sometimes  called  acute  hydrocele, 
may  aecomijany  the  cpididynio-orchitis  and  increase  tlie  swelling. 

In  gonorrhteiil  cases  the  uretliral  discharge  may  diminish  or  disap- 
pear at  the  time  tliat  the  infection  attacks  the  testicular  structures. 
Abscess  is  not  a  very  common  result  of  the  inflammation,  hut  may 
occur,  as  may  sloughing  and  extrusion  of  the  secreting  portion  of  the 
gland  tlirough  the  tunica  albugiuea. 
In  a  week  or  ten  days  the  acute  ^"'-  ''■^■ 

symptoms  subside ;  but  some  swell- 
ing, pain  and  tenderness  may  persist 
for  a  long  time.  Imi>otence  may 
result  if  the  ei>ididymo-orchitis  is 
double. 

Treatment. — Rest  in  bed,  eleva- 
tion of  the  scrotimi,  leeches  to  the 
region  of  the  sjiermatic  cord,  ich- 
thyol,  belladonna  ointment,  mercurial  ointment,  cold  affusions  and 
laxatives  constitute  the  treatment  in  acnte  inflammation.  In  subacute 
or  chronic  cases  strapping  the  testicle  with  adhesive  plaster  to  make 
pressure  is  a  good  device.  A  rubber  bandage  or  a  suspensory  hag  may 
be  used  for  the  same  purpose.  Abscesses  must  be  opene<l,  curetted 
and  drained.  If  the  or^n  is  riddled  with  jnis  cavities  and  its  func- 
tion evidently  destroyed,  aistnitiou  is  the  radical  treatment. 

TubercQlosia  of  the  Testicle. 
Tubeix'uhisis  usually  begins  in  that  [wrtion  of  the  testicle  calleil  the 
epididymis.  It  is  shown  by  shot  like  swellings  without  marked  jKiin, 
followed  by  softening  and  puriform  discharge.  Sinuses  remain  where 
the  tubercular  dejiosits  have  softened  and  discharged  through  the  skin 
of  the  scrotum.  Secondary  involvement  of  the  prostate  gland  and 
seminal  vesicle.-;  is  of  frequent  occurrence.  Excision  of  the  diseased 
organ  is  usually  the  best  treatment. 


Melliixl  of  Bl  rapping  te 


766  DISEASES  OF  THE  REPRODUCTIVE  ORGANS. 

Tumors  of  the  Testicle. 

Sarcoma  is  the  most  common  tumor  of  the  testicle,  occurring  as  a 
primary  growth.  Carcinoma  sometimes  occurs,  however,  as  do  non- 
malignant  tumors,  such  as  adenoma  and  chondroma.  In  the  early 
stages  all  the  solid  tumors  have  similar  symptoms.  Cystic  tumors 
resemble  hydrocele  in  that  they  give  on  palpation  a  sensation  of  elastic 
fluctuation.  Cystic  degeneration  may  occur  in  sarcomatous  growths  of 
the  testicle.  Soft  sarcoma  may  give  an  elastic  sensation  almost  exactly 
like  that  of  a  tensely  filled  hydrocele  of  the  vaginal  tunic. 

Testicular  tumors  are  distinguished  from  hernia  by  absence  of  suc- 
cussion  on  coughing,  greater  weight  and  the  non-involvement  of  the 
inguinal  canal  in  the  swelling.  They  are  not  translucent  like  the  or- 
dinar}^  hydrocele.  A  rapid  enlargement  of  a  tumor  with  constant  pain, 
dilatation  of  the  scrotal  veins,  induration  of  the  lymph  nodes  of  the 
groin  and  pelvis  and  rapid  emaciation  always  point  to  malignant  dis- 
ease. Carcinoma  is  siiid  to  be  more  nodular  than  sarcoma.  The  only 
treatment  is  early  enucleation  of  the  testicle  with  amputation  of  the 
spermatic  cord  high  up  in  the  inguinal  canal. 

Disorders  of  Insemination. 

Impotence,  or  inability  to  copulate,  is  due  to  malformation  of  the 
penis,  premature  ejaculation  or  imperfect  erection  and  rigidity  of  the 
penis.  Sterility  is  the  absence  of  moving  spermatozoa  from  the 
semen.  When  the  genital  center  in  the  lumbar  portion  of  the  spinal 
cord  is  not  sufficiently  stimulated  or  its  frequent  stimulation  has  ex- 
hausted its  energy,  the  penis  docs  not  become  erect.  This  may  occur 
from  emotional  or  cerebral  causes,  disease  of  the  spinal  cord,  excessive 
venery  or  masturbation,  malnutrition  of  the  whole  body,  or  disturb- 
ances of  the  nerve  endings  in  the  genital  organs,  especially  the  testicles 
and  prostate  gland.  The  last  cause  is  very  cx^mmon  and  usually  results 
from  inflammation  of  the  organs  mentioned.  Ejaculation  of  semen 
may  be  premature  from  emotional  causes  or  from  disease  of  the  ending 
of  the  nerves  at  the  perij)her}\  The  commonest  causes  of  impotence 
are  gonorrhceal  inflammation  of  the  prostate,  ampullae  and  vesicles  and 
excessive  venery  or  masturbation.  Most  patients  are  despondent  and 
hypochondriacal  and  lay  much  stress  on  slight  symptoms,  due  to  the 
chronic  inflammation,  or  imagine  a  variety  of  symptoms  which  do  not 
exist.  The  treatment  consists  in  removing  the  cause  of  the  difficulty 
by  the  means  already  discussed,  encouraging  the  patient,  prohibiting 
s(*xual  excitement  or  intercourse,  supplying  mental  and  physical  diver- 
sion ;  and  using  camphor  monobromide,  valerian,  phosphorus  and  bel- 
ladonna to  quiet  tlie  nervous  system,  or  tonics,  such  as  strychnia,  to 
stimulate  the  functions.  The  remedies  must  be  chosen  in  accordance 
with  the  indications. 

Sterility  is  due  to  absence  of  motile  s])ermatozoa  in  the  semen.  This 
may  result  from  lack  of  secretion  in  the  testicles  or  obstruction  to  the 
exit  of  the  spermatozoa.     Inflammations  of  the  epididymis,  ejaculatory 
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ducts  and  urethni  are  common  causes  of  tlie  latter  condition.  The 
treatment  depends  on  the  cause,  and  usually  consists  in  relieving 
chronic  inflammations.  If  the  organs  are  free  from  inflammation  and 
no  spermatozoa  exist  in  the  semen,  treatment  is  useless. 

Involuntary  discharges  of  semen,  accompanied  by  erotic  dreams, 
occur  at  night  in  healthv  men  who  are  continent.  Thev  occur  at  in- 
tervals  varying  from  a  few  days  to  a  month  or  more.  They  also  occur 
in  masturbators,  those  who  indulge  in  sexual  dalliance  without  inter- 
course, and  those  who  have  inflammation  of  the  prostate  and  vesicles. 
Patients  often  become  anxious  and  despondent  over  the  loss  of  semen. 
Assurance  that  no  harm  comes  from  these  losses,  remedies  to  quiet  the 
genital  center,  measures  to  lessen  the  congestion  of  the  prostate,  and 
avoidance  of  constipation  are  the  requisites  of  treatment,  when  treat- 
ment is  needed. 

Spermatorrhoea  is  the  name  employed  to  describe  an  involuntary 
escape  of  semen  from  the  urethra  without  venereal  orgasm  or  erotic 
thoughts.  It  is  a  condition  which  occurs  at  times  at  the  completion 
of  defecation  or  urination  in  the  most  healthy  men  ;  and  is  due  to  the 
seminal  vesicles  being  full  of  semen.  It  is  a  relatively  rare  condition, 
scarcely  to  be  called  a  disease,  for  it  is  due  to  physiological  causes. 
The  escape  of  a  little  milk-like  fluid,  containing  no  spermatozoa,  at  the 
time  of  defecation  is  not  spermatorrhiea  but  prostatorrhcea.  It  is  due 
to  a  slight  catarrhal  inflammation  of  the  prostate  gland  and  deep 
urethra,  and  is  a  common  condition.  It  has  been  described  under  the 
diseases  of  the  prostate.  Sometimes  this  prostatic  fluid  may  have  a 
little  semen  mixed  with  it,  if  the  seminal  vesicles  are  full  or  an  emis- 
sion has  previously  occurred  within  a  short  time.  Neither  s{>ermator- 
rhoea  nor  prostatorrhoea  are  a)nditious  of  imjwrtance.  The  former 
needs  no  treatment,  the  latter  that  directed  to  relief  of  the  prostatic 
irritation  or  catarrh. 

Injuries  of  the  Testicle. 

Injuries  of  the  testicle  are  to  be  treated  as  injuries  elsewhere. 
They  present  no  special  symptoms  except  that  the  severity  of  the 
shock  may  be  out  of  proportion  to  the  injury,  because  of  the  great 
sympathetic  nervous  supply  of  the  gland. 

Excision  of  the  Testicle. 

Castration,  or  excision  of  the  testicle,  is  required  in  malignant 
tumors  of  the  organ  and  may  be  necessitated  in  tubercular  disease  and 
severe  injuries.  The  ojieration  is  performed  by  a  vertical  incision  on 
the  antero-lateral  aspect  of  the  scrotum.  The  testis  is  freed  from  its 
cellular  attachments,  the  spermatic  cord  tied  in  halves  by  a  strong  cat- 
gut ligature  with  which  it  is  transfixed,  and  the  organ  then  cut  from 
the  cord  below  the  ligature.  The  arter}-  in  the  stunij)  may  l)e  tied  by 
an  additional  ligature  if  it  be  thought  necessary.  The  cord  must  be 
transfixed  with  a  ligature  before  the  testicle  is  cut  from  it,  lest  it  re- 
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tract  into  the  inguinal  canal  and  bleed  seriously  before  it  can  be  drawn 
down  again  into  view. 


DISEASES    AND    INJXTItlES    OF    THE    PENIS. 

Phimosis. 

Pathology. — Tightness  of  the  preputial  orifice,  rendering  retraction 
of  the  foreskin  over  the  glans  impossible,  is  called  phimosis.  The  con- 
dition may  be  congenital  or  due  to  inflammatory  swelling  of  a  normally 
wide  and  movable  prepuce.  Congenital  phimosis  is  often  accompanied 
by  unnatural  length  of  the  foreskin.  Adhesion  of  the  mucous  mem- 
brane of  the  prepuce  to  that  of  the  glans  is  physiological  in  the  infant. 
Separation  gradually  occurs  as  the  child  increases  in  age ;  but  for  this 
process  to  go  on  it  is  necessary  that  the  opening  in  the  foreskin  be 
large  enough  to  permit  the  glans  to  pass  through  it. 

Phimosis  permits  the  collection  of  smegma  under  the  foreskin  and 
the  occurrence  of  irritation  from  decomposition  ;  it  may  interfere  with 
urination  and  perhaps  cause  reflex  nervous  symptoms  from  peripheral 
irritation.  As  a  result  of  the  straining  during  urination  the  prepuce 
becomes  ballooned  and  some  of  the  urine  retained.  This  causes  balanitis 
and  posthitis.  Oflen  hernia  and  prolapse  of  the  rectum  are  due  to  the 
straining  resulting  from  a  phimosis.  Cleanliness  is  difficult  and  vene- 
real infection  more  common  in  persons  with  phimosis.  It  may  inter- 
fere with  impregnation  of  the  female.  Inflammatory  phimosis  is  not 
uncommon  in  gonorrhoea  and  venereal  ulc>ers. 

Treatment. — In  children  forcible  retraction  and  stretcliing  of  the 
preputial  orifice  may  be  all  that  is  necessary,  if  aided  by  separation  of 
the  adherent  mucous  surfaces  by  a  probe  or  the  fingers.  In  more 
severe  cases  and  in  adults,  dorsal  incision  or  circumcision  is  to  be  per- 
formed. Inflammatory  phimosis  may  only  require  cold  applications 
or  other  local  remedies  to  reduce  swelling. 

The  dorsal  incision  method  consists  in  inserting  a  grooved  director 
between  the  glans  and  the  foreskin  on  the  top  of  the  penis  and  slitting 
the  foreskin  exactlv  in  the  middle  line  as  far  back  as  the  corona.  The 
corners  of  the  prepuce  are  then  rounded  by  additional  cuts  with  the 
scissors.  A  few  sutures  may  be  used  or  omitted.  This  does  well  ex- 
cept where  the  prepuce  is  long  as  well  as  tight.  If  the  phimosis  is 
due  to  cliancroids  beneath  the  foreskin,  it  is  desirable,  before  making 
the  incision,  to  inject  a  solution  of  silver  nitrate  under  the  foreskin  and 
to  neutralize  the  excess  of  caustic  by  injecting  a  saturated  solution  of 
common  salt.  The  caustic  coagulates  the  secretions  and  prevents  in- 
oculation of  the  wound.  The  uncovered  sores  are  then  seared  with 
fuming  nitric  acid.  If  the  prepuce  is  long,  circumcision  is  the  proper 
operation. 

Circumcision  may  be  performed  painlessly  without  general  anes- 
thesia by  tying  a  j)iece  of  rubber  tube  or  a  narrow  strip  of  gauze 
around  the  root  of  the  penis  and  injecting  cocaine  solution  into  the 
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dorrtum  of  the  organ.  The  constriction  prevents  lileeding  an<i  incar- 
cerates the  cocaine.  Tlic  foreskin  is  tlicn  drawn  fonvards  and  the  cov- 
ered glans  held  backwards,  while  a  pair  of  scissors  or  a  knife  is  used 
to  cut  off"  the  foreskin  in  front  of  the  point  of  the  glans.  The  skin  at 
once  retracts,  leaving  a  cutF  of  the  less  inelastic  mucfiiis  membrane  still 
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covering  the  glans.  This  is  split  in  the  middle  of  the  dorsum  and  any 
adhesions  separated.  AH  of  the  mucous  membrane  is  then  cut  away, 
except  a  fringe  a  quarter  or  uu  eighth  of  an  inch  long  close  to  the  cor- 
ona. The  constriction  is  removed,  bleeding  stopped  and  the  skin  and 
edge  of  mucous  membrane  united  with  eipht  or  ton  fine  catgut  sutures. 
Special  forceps  may  l>e  used  to  evert  the  rigid  mucous  membrane  or  to 
hold  the  foreskin  while  it  is  amputated ;  but  they  are  unnecessary. 
Gauze  is  used  as  a  dre&sing,  and  has  a  button  hole  cut  in  it  to  allow  the 
end  of  the  penis  to  protrude  in  order  to  avoid  soiling  the  dressing  with 
urine.  This  may  also  be  accomplishe<l 
by  drawing  a  condom  or  rubber  finger  F"^-  ■'3!. 

stall,  with  the  end  cut  off,  over  the 
dressing  and  gluing  it  to  the  surface  of 
the  glans  M'ith  collodion.  In  adults, 
camphor,  bromides  and  other  remedies, 
to  prevent  erections,  should  be  given. 
The  frenum  should  be  preserved,  if 
possible. 

Paraphimosis. 

^Vhen  a  f()reskin  is  retracted  and 
catches  behind  the  corona,  so  that  if 
cannot  be  slipped  forward,  the  condi- 
tion called  paraph im wis  exists.  If 
the  constriction  is  moderate  or  due  to 
inflammator)-  swelling,  no  serious  re- 
sults accnio  beyond  pain,  provided  re-  uejudj 
placement  is  soon  accomplisheil.  If 
replacement  is  not  prompt,  violent  infiammation  of  the  glans  and 
gangrene  may  result. 

Treatment. — Keductiou   is  to  be  attempted    by  oiling   the  glans 
and  prepuce,  and  compressing  the  former  \sith  the  fingers  while  the 
49 
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latter  is  drawn  forwards  with  the  other  hand.  If  this  is  ineffectual, 
an  incision  should  be  made  through  the  constriction  caused  by  the 
foreskin.  The  cut  should  be  made  at  the  middle  of  the  dorsum  of  the 
glans,  from  within  outwards.  If  paraphimosis  recurs,  circumcision 
should  be  performed. 

Inflammation  of  the  Penis. 

Inflammations  of  the  whole  penis,  of  the  glans  and  of  the  prepuce  are 
to  be  treated  on  general  principles,  by  cleanliness,  antiseptic  solutions, 
drying  powders  and  ointments;  and  by  laxatives,  and  remedies  to 
prevent  erections.  Herpes,  a  vesicular  eruption  on  the  glans  or  prepuce 
is  accompanied  by  a  burning  or  itching  pain,  and  is  chiefly  of  impor- 
tance because  it  may  be  confounded  with  chancre  or  chancroid. 

Chancroid  or  Venereal  XHcer. 

Pathology.— This  is  a  distinctly  local  lesion  due  to  contagion, 
usually  during  sexual  intercourse,  found  most  commonly  on  the 
genitals,  though  it  may  occur  anywhere.  It  causes  no  constitutional 
symptoms  except  of  the  septic  type  and  it  is  not  syphilitic.  It  is  auto- 
inoculable  and  therefore  there  are  likely  to  be  more  than  one  ulcer. 
It  is  probable  that  it  is  due  to  a  specific  virus.  Suppuration  is  present 
from  pyogenic  germs.  The  infection  is  probably  a  mixed  one.  In- 
volvement of  the  inguinal  lymph  nodes  is  very  frequent,  causing  a 
bubo,  which,  as  a  rule,  suppurates.  The  pus  from  the  abscess  so 
formed  is  very  contagious. 

Symptoms. — Chancroid  begins  within  a  few  hours  after  inoculation 
as  a  red  point  or  papule.  This  soon  becomes  a  pustule  and  then  an 
ulcer.  The  ulcer  increases  in  extent  and  depth  and  in  a  few  days 
forms  an  irregular  excavation,  with  perhaps  undermined  edges,  from 
which  a  grayish  pus  is  discharged  in  abundance.  This  discharge  dif- 
fers from  the  serous  discharge  of  a  chancre,  and  the  sore  has  not  the 
indurated  base  of  a  chancre.  A  chancre,  which  is  the  initial  lesion  of 
syphiHs,  is  practically  a  new  growth.  Chancroid  is  a  destructive  lesion, 
which  often  has  a  tendency  to  produce  rapid  local  mortification  in  addi- 
tion to  the  ulceration.  It  is  then  called  a  phagedenic  chancroid.  The 
phagedenic  form  may  attack  the  tissues  involved  in  the  bubo,  or  in- 
flamed inguinal  nodes,  as  well  as  the  original  sore.  The  sloughing  is 
particularly  liable  to  occur  in  those  debilitated  by  intemperance  or 
other  excesses.  The  diagnosis  betwejen  chancre  and  chancroid  has  been 
discussed  under  syphilis.  Herpes  is  a  vesicular  lesion,  occasionally 
seen  on  the  genitals,  unlike  chancre  and  with  no  destructive  tendency, 
such  as  that  often  shown  by  chancroid. 

Treatment. — In  mild  cases  cleanliness,  solution  of  hydrogen  dioxide 
and  antiseptic  jx)wders,  like  iodoform,  boric  acid  or  c4ilomel,  will  prob- 
ably be  sufficient.  If  the  ulcer  spreads,  it  should  be  cauterized  with 
fuming  nitric  acid  or  the  red  hot  iron  and  then  treated  as  an  ordinary 
ulcer.     Solution  of  cocaine  applied  on  cotton  may  be  used  as  a  local 
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ansestlietic  before  cautprization.  Soissors  or  the  eiirette  will  sometimes 
be  a  quicker  nieaus  of  removing  the  infeeted  tissue.  The  wound  left 
must  be  cauterized  to  prevent  reinociilatioo.  Tonic  and  supporting 
treatment  should  be  used.  Suppurating  buboes  shouhl  bo  laid  open, 
curetted,  wiped  out  with  undiluted  carbolic  acid  or  nitric  acid  and 
packed  with  gauze. 

Tumors  of  the  Penis. 

The  most  common  uon-nmliguant  tumor  of  the  penis  is  papilloma, 
which  occurs  on  the  glans  and  prepuce.  These  warts  are  not  syphilitic. 
They  may  be  due  to  irritating  urethral  discharges.  They  sliould  be 
clipped  off  with  the  scissors  and  the  base  touched  with  chromic  or 
nitric  acid  or  acid  nitnitc  of  mercury.  The  parts  should  be  kept  clean 
and  dry  by  powdered  boric  acid,  acetanilid,  zinc  oxide,  tannic  acid  or 
calomel.     Bleeding  may  l>e  stopped  with  the  actual  cautery. 

Malignant  disease  is  usually  epithelionii]tou.s  and  attacks  first  the 
glans  or  prepuce.  The  lympli  nodes  in  the  groins  and  the  tissues  of 
the  penis  anil  scrotum  finally  be- 
come involved.  In  its  eirly  stage 
it  may  )>e  mistaken  for  chancroid  oi 
syphilis.  The  treatment  con-ists  in 
amputation  of  the  ])enis  and  remo\al 
of  the  inguinal  lymph  nodes 

Injuries  of  the  Penis 
Ordinarj-  injuries  call  for  no  8|>e- 
cial  discussion.  Rupture  of  the 
sheath  of  one  or  both  ci\ernous 
bodies  may  occur,  as  the  result  of 
mechanical  violence  whm  tlie  penis 
is  erect.  This  is  sometimes  calkd 
fracture  of  the  penis.  It  is  a  grave 
injury.  Erection  subsides  at  once, 
and  extravasation  of  blood  occurs 
into   the  tissues  of  the   i>ems  and 

perhaps  into  those  of  the  scrotum  and  obdoiiKn.  The  urethra  may 
be  ruptured  at  the  same  time  and  this  may  cause  extrava«ition  of 
urine.  Pain,  shock  and  nausea  may  be  excessive.  Suppuration  and 
gangrene  may  occur.  Traumatic  stricture  of  the  urethra  and  a  de- 
formed cicatricial  penis  may  result  from  the  injury.  Free  incisions 
should  hu  made  into  the  organ  to  give  vent  to  the  cxtnivasatcd  blood 
and  urine,  and  the  ordinary  measures  for  treating  traumatic  inflamma- 
tion should  be  adopted. 

Excision  or  Amputation  of  the  Penis. 

This  operation  is  done  for  malignant  disease.     A  rubber  band  Jor 

piece  of  gauze  is  tied  around  the  base  of  the  organ  to  prevent  hemor- 
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rhage.  A  circular  amputation  is  then  done,  but  the  urethra  is  left 
about  a  half  inch  longer  than  the  cavernous  portions  of  the  organ. 
The  lower  wall  of  the  urethra  is  then  split  and  its  edges  stitched  to 
the  skin  at  the  sides  and  above.  This  prevents  cicatricial  stricture  of 
the  meatus.  A  catheter  may  be  kept  in  the  urethra  and  bladder  for 
a  day  or  two  if  necessary.  If  the  amputation  is  done  close  to  the 
pubes,  as  may  be  necessary  in  malignant  disease,  the  patient  may  use 
a  short  catheter  when  he  desires  to  urinate  to  avoid  soiling  his  cloth- 
ing. Instead  of  this  he  may  have  a  perineal  meatus  formed  so  that 
he  can  urinate  easily  in  the  sitting  posture.  To  do  this,  a  median 
urethrotomy  is  made  in  the  perineum  and  the  urethral  tube  isolated, 
divided,  and  the  portion  towards  the  bladder  stitched  to  the  skin. 
The  anterior  jjortion  may  then  be  closed.  In  amputiition  near  the 
pubes  it  is  well  to  put  a  suture  in  the  cavernous  bodies  before  they  are 
divided  to  prevent  retraction  into  the  tissues  of  the  scrotum. 

DISEASES    AND    INJUBIES    OF    THE    VULVA. 

Adhesion  of  the  labia  of  the  vulva  occurring  as  a  congenital  condi- 
tion requires  incision.  Varix  needs  no  treatment  unless  the  size  of 
the  swelling  demands  excision  of  the  veins.  Rupture  of  a  varicose  vein 
may  cause  hemorrhage  and  require  ligation  or  excision  of  the  vein. 
Hematoma  or  blood  in  the  vulvar  tissues  needs  pressure  and  cold  ap- 
plications, or  incision  and  removal  of  clots. 

Inflammation  of  the  Vulva. 

Vulvitis  occurs  from  the  gonococcus,  the  pyogenic  bacteria,  irri- 
tating substances  in  the  urine,  particularly  sugar,  wounds  and  animal 
parasites.  The  symptoms  are  more  apt  to  occur  in  those  of  uncleanly 
habits  and  those  who  are  the  subjects  of  vaginal  discharges.  The  process 
may  go  on  to  ulceration,  abscess  or  gangrene.  Children  of  low  vital- 
ity from  inheritance  or  bad  hygiene  are  liable  to  vulvar  inflammation. 
It  is  easy  to  understand  the  occurrence  of  inflammatory  processes  in 
the  irregular  folds  of  mucous  membrane  which  are  difficult  to  keep 
clean.  The  itching  found  associated  with  sugar  in  the  urine  is  prac- 
tically an  eczema.  Local  pain,  fetid  discharge  and  swelling  are  the  com- 
mon symptoms  of  vulvitis.  Involvement  of  the  lymph  nodes  in  the 
groin  may  occur.  Chancre  and  chancroid,  tuberculosis,  lupus  and  epi- 
thelioma occur  and  may  cause  ulceration.  These  forms  of  ulceration 
must  not  be  mistaken  for  the  simpler  forms  of  vulvitis.  Painful 
urination  or  retention  of  urine  mav  occur  from  involvement  of  the 

w 

urethra.  Treatment  consists  in  removing  the  cause,  treating  associated 
diseases,  such  as  vaginitis,  endometritis  and  diabetes,  and  insisting  upon 
cleanliness  combined  with  applications  of  mild  antiseptic  and  astrin- 
gent lotions.  Hot  water  vaginal  douching  will  be  found  valuable  in 
many  cases  of  vulvitis.  Abscess  and  gangrene  must  be  treated  on 
general  principles. 


INJURIES  OF  THE  VULVA  ASD  PERINEUM. 
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Inflammation  of  the  Vulvo-Vaginal  Qlands. 

The  vulvovaginal  glancU,  often  called  the  glands  of  Bartholin,  are 

two  in  number  situated  one  on  each  side  of  the  vaginal  outlet.     They 

communicate  with  the  surface  at  the  vulvo-vaginal  juoction  by  ducts 

about  a  half  inch  long.    Gon- 

orrhceal  and  other  infections  ^''^-  ^^^ 

are  liable  to  travel  up  these 
ducts  and  cause  abscess.  The 
symptoms  are  often  severe, 
lK)th  locally  and  constitution- 
ally. The  treatment  shoidd 
be  early  incision  through  the 
labium  followed  by  antisejttic 
irrigation  and  dressings.  In- 
flammatory occlusion  of  the 
duet  of  one  of  these  glands 
may  cause  a  cystic  tumor. 
This  may  cause  very  Httlc 
trouble,  but  it  occasionally 
suppurates.  The  cyst  slioidd 
be  removed  by  dissection. 

Tumors  of  the  Vulva. 

Papillomatous  tumors,  the 
result  of  irritati(>n  from  g(in- 
orrhasil  dlschai^es,  form  e:iu- 
liflower  excrescences  on  the 
skin  and  mucous  membrane.  They  may  be  large  and  are  the  seat 
of  a  profuse  foul  discharge  which  may  he  mixed  with  blood.  They 
should  be  removed  by  knife  or  scissors  and  the  wound  cauterized. 
Epithelioma,  lipoma,  ilbroma,  and  other  tumors  occur  and  require  the 
usual  treatment.  Eliphantiasis  of  the  labia  and  clitoris  is  more  com- 
mon than  in  the  male  genitals. 


IiVJuries  of  the  Vulva  and  Perineum. 
A'ulvar  wounds  require  no  special  description.  Laeemtion  of  the 
perineum  frequently  occurs  during  labor.  The  tear  may  merely  rupture 
the  fourcheltc  or  continue  backwards  any  distance,  even  until  it  reaches 
the  rectum  by  rupturhig  the  fibers  of  the  sphincter  muscle.  The 
laeemtion  may  involve  the  recto-vaginal  septum  to  such  an  extent 
that  the  anterior  wall  of  the  rectum  is  divided  for  .some  distance  above 
the  anus.  The  sympti>ms  depend  upon  the  extent  of  the  laceration 
and  consist  chiefly  in  a  feeling  of  lack  of  support  to  the  pelvic  organs. 
In  cases  involving  the  sphincter  incontinence  of  flatus  and  feces  to  a 
greater  or  less  extent  occurs.  Tears  of  the  perineum  should  be  re- 
paired by  sutui-c  immediately  after  lalx)r.    Antiseptic  precautions  must 
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be  observed.     Deep  sutures  of  silkworm  gut,  silk  or  formaldehyde 

ca^^t  are  satisfactory  for  this  purpose.  The  silkworm  gut  sutures 
should  be  cut  so  as  to  leave  eods  about  three 
inches  long  because  short  eods  stick  into  the 
tissues  and  give  jMiin.  A  continuous  buried 
catgut  suture  and  a  continuous  superficial 
catgut  suture,  reinforced  by  a  few  points  of 
silk  suturing  nmke  a,  quick  and  satisfactory 
operation.  The  ends  of  the  sphincter  muscle 
must  be  carefully  approximated  by  special 
sutures  in  cases  where  the  sphincter  muscle 
has  been  torn. 

I'erineal  tears  which  have  not  been  sub- 
jected to  immediate  suture  and  have  there- 
fore cicatrized  require  removal  of  the  cic- 
atricial surface  before  the  application  of 
sutures,  A'^arious  methods  of  deniidation 
have  been  suggested.  These  vary  greatly 
in  the  shape  of  the  denuded  area,  but  all 

aim  to  recijtablish  the  wedge  shajte  rccto-vogiual  septum. 

The  illustration  shows  one-  of  the  methods  often  employed.     After 

operation  the  patient  should  Iw  kept  in  bed  and  warned  not  to  widely 


sojnirate  the  thigli^.  The  urine  should  Iw  drawn  by  a  catheter  and  the 
parts  kept  aseptic.  The  bowels  should  be  moved  by  la.xtitives  af^er 
the  finit  two  or  tlii-ee  days. 
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DISEASES    AND    INJURIES    OF    THE    VAGINA. 

Congenital  Abnormalities. 

Congenital  malformations  of  the  vagina  are  of  importance  because 
of  interference  with  menstruation,  sexual  intercourse  and  childbirth. 
The  chief  abnormalities  are  absence  of  the  vagina,  rudimentary  vagina, 
double  vagina,  closure  of  the  vaginal  outlet,  stricture  of  the  tube  and 
imperforate  hymen.  An  anomalous  communication  between  the  blad- 
der and  rectum  may  exist.  Stricture  may  be  acquired,  also,  resulting 
from  the  healing  of  ulcers  or  wounds  or  the  contraction  of  inflamma- 
tory dejMJsits.  Imperforate  or  persistent  hymen  is  to  be  relieved  by 
incision  antiseptically  performed.  A  large  plug  like  dressing  should 
be  kept  in  the  wound  for  a  few  days.  Congenital  and  acquired  stric- 
tures are  to  be  treated  by  dilatiition,  perhaps  combined  with  incision. 
Retained  menses  and  other  derangements  of  the  female  sexual  organs 
demand  careful  physical  exploration  l>efore  active  treatment  is  under- 
taken. In  young  unmarried  women  these  examinations  are  best  made 
when  poasible  by  women  physicians,  or  through  the  rectum.  Abnormal 
irritability  of  the  external  genitals,  called  vaginismus,  causes  great  pain 
and  muscular  spasm  of  the  sphincter  of  the  vagina  and  pelvic  muscles 
on  attempts  at  coitus.     It  requires  dilatiition  or  excision  of  the  hymen. 

Vaginitis. 

Inflammations  of  the  vagina  are  similar  in  cause,  symptoms  and 
treatment  to  those  of  the  vulva.  In  truth  both  parts  are  usually  in- 
flamed together.  Gonorrhoeal  vaginitis  is  verj'  common  and  is  the 
cause  of  most  cases  of  gonorrhoea  in  the  male.  The  treatment  consists  * 
in  cleanliness  and  frequent  copious  douching  with  hot  antiseptic  solu- 
tions and  astringent  lotions.  The  ease  with  which  the  vagina  can  be 
cleansed  and  its  walls  kept  apart  by  antiseptic  plugs  of  gauze  make 
gonorrhoea  in  the  vagina  much  more  readily  curable  than  in  the  male 
urethra.  The  complications  of  gonorrhoeal  vaginitis  are  urethritis, 
cystitis,  endometritis,  salpingitis  and  inflammation  of  the  vulvo-vagi- 
nal  glands.  Gonorrhoeal  vaginitis  in  the  parturient  woman  is  very 
dangerous  to  the  eyes  of  the  foetus,  because  of  the  j)robability  of  in- 
fection of  the  conjunctiva  causing  purulent  conjunctivitis  and  destruc- 
tive inflammation  of  the  cornea.  The  vaginitis  should  be  cured  before 
labor  and  the  infant's  eyes  be  given  skillful  attention  immediately 
after  birth. 

Vaginal  Fistules. 

Vesico-vaginal,  urethro-vaginal  and  recto-vaginal  fistules  occur 
from  injuries  during  childbirth  causing  sloughing,  and  from  ulceration 
or  injuries.     They  need  plastic  operations  for  their  closure. 


CHAPTER   XXVII. 

DEFORMITIES  OR  ORTHOPAEDIC  SURGERY. 

Torticollis  or  Wry-neck. 

Pathology. — Wrv-ncck  is  the  name  given  to  rotary  deviation  of  the 
head  caused  by  contraction  of  the  cervical  muscles.  The  muscular 
spasm  may  be  spastic,  or  i)ermanent,  or  it  may  be  spasmodic,  and  then 
it  is  usually  accomimuied  by  pain  whenever  the  spasm  producing  the 
deformity  occurs.  Hysterical  contraction  of  the  cerviciil  muscles  may 
ffive  rise  to  hysterical  torticollis.  A  similar  deviation  of  the  head  may 
be  due  to  a  paralytic  condition  of  one  of  the  groups  of  muscles,  and 
also  to  cicatricial  contraction  of  the  skin  and  subcutaneous  structures 
after  severe  burns  or  other  destructive  injury.  The  sterno-mastoid 
muscle  is  most  frequently  the  seat  of  the  abnormal  contraction,  though 

in  many  cases  the  trapezius  muscle  and  the 
"    '   ■  scalene  muscles  are  involved  in  the  affection. 

In  some  instances  the  splenius  capitis  and 
deep  rotators  of  the  head  seem  to  be  the  dis- 
placing agents.  The  affection  usually  in- 
volves one  side  of  the  neck,  but  cases  are 
described  in  which  the  cervical  muscles  of 
both  sides  have  been  abnormally  contracted. 
Congenital  torticollis  is  a  malformation  or 
is  due  to  injury  received  at  birth ;  but  the 
acquired  form  is  that  which  comes  most  fre- 
quently under  the  surgeon's  notice. 
Torticollis  or  wry-neck.  TorticolHs   rcsults  from  the  head  beiuff 

(TILLMANN8.  i  1       1  J    /•  1  x'  '  i.        '         J  'j.' 

held  for  a  long  time  in  a  stramed  position, 
as  in  inflammation  of  the  cervical  glands ;  to  myositis,  or  inflamma- 
tion of  the  muscles,  duo  to  rheumatism,  gout  or  other  causes ;  to  spasm 
of  the  muscle,  induced,  probably,  by  lesions  of  the  central  nervous 
system  ;  to  muscular  spasm  the  result  of  injury,  and  to  reflex  irritation, 
such  as  intestinal  worms.  A  mild  form  of  torticollis  occurs  after  ex- 
posure to  cold,  and  is  called  by  the  laity  stiflF-neck. 

The  distortion  caused  by  caries  of  the  cervical  vertebne  is  not 
strictly  torticollis. 

The  pathological  changes  which  occur  in  long  standing  cases  are  al- 
terations of  the  shape  of  the  l)ones  and  ligaments  and  degeneration  of 
the  contracted  muscles. 

Syic.ptoms. — Wry-neck,  due  to  exposure  to  cold,  occurs  as  a  slight 
rigidity  of  the  cervical  muscles  and  is  attended  with  j)ain  on  attempts 
at  motion.  Typical  torticollis,  due  to  contraction  of  the  sterno-mastoid 
muscle  of  one  side,  causes  the  head  to  rotjite,  so  that  the  face  is  turned 
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to  the  opposite  side  and  the  chin  slightly  elevated.  The  muscle 
which  is  the  cause  of  the  deformity  is  prominent  and  tense.  The 
shoulder  on  the  side  corresponding  to  the  affected  muscle  is  often  some- 
what elevated  and  a  slight  spinal  curvature  in  the  dorsal  region  is  not 
uncommon.  The  exact  character  of  the  displacement  varies  with  the 
muscle  or  group  of  muscles  involved. 

In  the  spastic  contraction  there  is  little  pain,  but  in  the  spasmodic 
form  the  head,  which  is  ordinarily  in  the  normal  position,  is  j)ersistently 
and  violently  jerked  to  one  side,  while  severe  pain  is  felt  in  the  con- 
tracted muscle  or  muscles  on  the  opposite  side  of  the  neck.  In  some 
cases  this  painful  spasm  and  rotary  displacement  of  the  head  occurs 
when  the  least  attempt  is  made  to  walk  or  to  use  the  arms.  In  other 
cases  the  spasmodic  contraction  occurs  at  frequent  intervals  without 
reference  to  voluntarv  movements. 

Treatment. — Mild  rheumatic  torticollis  is  cured  in  a  few  davs  bv 
the  application  of  heat,  by  means  of  bags  filled  with  hot  water,  sand 
or  salt,  and  rubbing  with  stimulating  liniments,  aided  perhaps  by  hypo- 
dermic injections  of  atropia  (gr.  y^^  to  gr.  ^^), 

The  spastic  form  may  be  relieved  by  general  anaesthesia  and,  if  of 
hysterical  origin,  will  probably  not  return.     In  other  cases  a  collar 
like  apparatus  may  be  so  adjusted  as  to  prevent 
a  reproduction  of  the  deformity  when  the  patient  Fio.  437. 

comes  out  of  the  anaesthetic  state.  Other  eases 
require  myotomy,  or  division  of  the  displacing 
muscle.  If  this  be  the  stern o-niastoid  the 
tenotome  should  be  introduced  beneath  the 
muscle  at  its  internal  edge,  just  above  the  clav- 
icle, and  as  much  of  the  muscle  divided  as 
seems  necessary.  It  may  require  two  punc- 
tures with  the  tenotome  or  an  open  incision  to 
enable  the  surgeon  to  divide  both  the  sternal 
and  clavicular  heads  of  the  muscle  without  Apparatus  for  the  afier  treat- 
running  great  risk  of  injuring  the  deep  vessels.  "^If^J^^  torticollis.  (Till- 
After  the  muscle  has  been  divided,  the  head 

should  be  turned  to  its  normal  position  and  held  there  by  gypsum 
bandages  or  some  form  of  retentive  apparatus.  It  is  usually  wise  to 
over-correct  the  deformity,  as  the  final  result  is  usually  less  than  that 
immediately  obtained. 

It  is  often  difficult,  in  the  more  complicated  cases,  to  decide  what 
muscles  are  responsible  for  the  deformity.  A  careful  study  of  the  char- 
acter of  the  rotary  displacement  is  therefore  demanded.  It  is  especially 
important  to  recollect  that  in  sterno-mastoid  contraction  the  head  is 
turned  to  the  side  oj)posite  to  that  of  the  affected  muscle.  Electricity 
and  gymnastics  will  do  a  great  deal  here,  as  in  other  muscle  deformities. 
Apparatus,  whether  consisting  of  steel  springs  or  rubber  bands,  may 
be  available  as  accessory  agents,  l)Ut  they  cjui  seldom  take  the  j)lace  of 
active  and  j)assive  muscular  movements.  The  spasmodic  form  is  ex- 
ceedinglv  intractable.     Mvotomv,  and  excision  or  stretchinij  of  the 
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spinal  accessory  nerve  have  been  attempted  with  but  moderate  suex3ess. 
This  nerve  is  reached  by  an  incision  along  the  anterior  border  of  the 
sterno-mastoid  muscle,  after  which  the  muscle  is  drawn  outward  and 
backward,  and  the  nerve  found  crossing  the  transverse  process  of  the 
atlas.  Excision  of  the  upper  cervical  nerves  at  the  base  of  the  occi- 
put has  been  performed  where  the  deep  rotators  were  supposed  to  be  at 
fault.  The  fluid  extract  of  gelsemium  in  very  large  doses  has  given 
fair  results  in  some  cases.  Preparations  of  this  drug  vary  greatly  in 
strength,  and  minimum  doses  should  be  used  at  the  beginning  of  the 
treatment. 

Spinal  Curvatures. 

Pathology. — At  birth  there  are  no  curves  in  the  infant's  spine,  but 
as  the  child  assumes  the  sitting  or  erect  posture,  curves  which  are  rec- 
ognized as  the  normal  vertebral  curves,  are  developed.  Weak  mus- 
cles, careless  postures,  the  prolonged  retention  of  positions  causing 
abnormal  curves  of  the  spine  and  paralysis  of  s[)ecial  groups  of  spinal 
muscles  are  causes  of  spinal  curvature.  Rickets  and  other  agencies 
tending  to  interfere  with  normal  development  of  the  growing  skeleton 
are  sometimes  causes  of  these  distortions  in  the  young. 

Angular  antero-posterior  curvature  of  the  vertebral  column,  which 
is  due  to  caries  or  tuberculosis  of  the  vertebral  bodies,  is  naturally  dis- 
tinct from  the  spinal  deviations  now  under  consideration.  The  rotary 
lateral  deviation  of  the  spine,  to  which  the  name  scoliosis  is  applied,  is 
the  most  common  form  of  spinal  curvature.  Kyphosis,  the  form  in 
which  the  convexity  of  the  column  is  increased  in  a  posterior  direction, 
is  less  common  ;  whereas  lordosis,  or  increased  convexity  forward,  is 
comparatively  frequent. 

These  deviations  of  the  spinal  column  are  due  to  relaxation  and 
debility  of  the  spinal  ligaments  and  muscles,  or  to  some  vicious  posi- 
tion assumed  while  at  work  or  at  rest  which  has  a  tendency  to  main- 
tain the  spine  in  an  abnormal  position  for  a  considerable  portion  of  the 
day.  As  a  consequence  the  bones,  the  int<3r- vertebral  cartilages  and 
the  ligaments  become  more  or  less  misshapen,  and  the  deviation  be- 
comes confirmed.     Congenital  curves  of  the  spine  are  at  times  seen. 

Varieties. — The  varieties  of  spinal  curvature  are  scoliosis,  kypho- 
sis and  lordosis. 

Scoliosis  or  rotary  lateral  curvature,  is  particularly  common  in 
young  girls  about  puberty.  There  is  some  rotary  twisting  of  the  ver- 
tebral bodias  as  well  as  a  lateral  curving.  Ordinarily,  there  is  a 
dorsal  curve,  with  its  convexity  to  the  right,  and  a  compensatory  curve 
in  the  lumbar  region  with  the  convexity  to  the  left.  Sitting  at  school 
desks  with  one  shoulder  unnaturally  elevated ;  carrying  an  infant  con- 
stantly on  one  side  ;  and  occupying  a  lolling  position  during  the  greater 
part  of  the  day  will  tend  to  lateral  curvature  in  growing  girls  about 
the  menstrual  epoch.  Inequality  in  the  length  of  the  legs,  due  to  dis- 
ease of  the  joints  or  to  asymmetry  in  length,  will  equally  lead  to 
lateral  curvature.     Deformity  of  the  chest  from  pleuritis,  wearing  an 
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artificial  leg  and  ankylosis  fruni  htp  disease  may  be  similar  faotors  in 
spinal  (listurtion.  Riekets  is  a  predis]x>sing  canse,  as  well  as  of  ossetms 
deformities  in  other  parts  of  the  skeleton. 

Round  shoulders,  prominence  of  one  hip,  elevation  of  one  shoulder, 
projection  of  the  posterior  border  of  one  scapula  and  i)ain  in  the  c<»r- 
responding  shoulder  and  the  Imck  may  be  tin;  first  symptoms  to  attract 
attention.  The  pain  may  be  scarcely  noticeable  during  the  day,  but 
is  felt  at  night  or  when  lying  down  or  sitting.  It  is  often  unim- 
portant.    The  winged  scapula,  as  this  deformity  is  termed,  becomes 


.  more  marked  ;  next  a  deviation  of  the  dorsal  spine  in  the  lateral  direc- 
tion is  observed,  and  soon  a  secondary  coniiK'nsatory  curve  appears  in 
the  lumbar  region.  Rubbing  the  skin  over  the  spinous  processes  of 
the  vertebra;  will  cause  red  spots  to  apjjear  over  these  bony  promi- 
nences, so  that  the  surgeiiii  can  readily  determine  the  absence  or  ex- 
tent of  the  s])inal  cuiTaturc,  The  spinous  priict'sscs,  however,  are  in 
reality  less  dis])laced  than  the  bodies  of  the  vertebra  themselves, 
wliicli  have  umlcrgonc  lateral  and  rotary  displacement.     The  spinal 
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column  loses  its  flexibility  and  becomes  somewliat  stiff.  The  viscera 
may  be  injured  and  compressed  by  the  deformed  skeleton.  If  the  de- 
formity is  great,  a  deep  sulcus  occurs  between  the  lower  ribs  and  the 
ilium  on  the  side  of  the  body  corresponding  with  the  convexity  of  the 
dorsal  curve.  The  ribs  and  ilium  may  actually  override,  and  bursae 
mav  be  formed  from  friction.  Examination  should  be  made  w  ith  the 
patient  stripped.  The  rotary  displacement  is  well  shown  by  having 
the  patient  bend  over  as  in  bowing.  The  view  from  behind  makes 
the  displacement  clear. 

Kyphosis,  or  round  back,  is  a  bending  of  a  part  or  whole  of  the 
spine  so  that  the  convexity  of  the  curve  is  backward,  giving  the  pa- 
tient the  appearance  called  round  shouldered.  The  term  is  not  used 
in  connection  with  angular  curvature  due  to  tuberculosis  of  the  verte- 
brie.  Kyphosis  occurs  in  children  and  in  old  persons,  and  is  commonly 
in  the  upper  portion  of  the  dorsal  region.  In  long  standing  cases  ossi- 
fication of  the  vertebral  joints,  so  that  the  bodies  become  ankylosed, 
may  take  place.  Rickets  and  faulty  positions  while  at  work  or  at  rest 
may  be  the  cause  of  the  deformity.  It  is  an  indication,  also,  of  the 
increasing  debility  of  the  tisvsues  Avhich  occurs  in  the  aged.  Dyspnoea 
and  other  visceral  symptoms  may  be  induced  in  aggravated  cases. 

Lordosis,  or  hollow  back,  is  a  spinal  deviation  in  which  the  con- 
vexity of  the  curve  is  forward  ;  it  is  usually  found  in  the  lumbar 
region,  due  to  an  aggravation  of  the  normal  lumbar  curve.  Congenital 
dislocation  of  the  hips  gives  rise  to  lordosis.  Carrying  heavy  weights 
on  the  head  is  another  cause.  Pregnancy  and  abdominal  tumors  give 
rise  to  temj)orary  lordosis,  because  the  patient  must  bring  the  center 
of  gravity  further  back  in  order  to  neutralize  the  weight  in  front  of 
the  median  ])lane.  Hollow  back,  whether  occurring  in  the  lumbar 
region  or  the  cervical  region,  is  characteristic.  When  the  patient  lies 
upon  a  hard  mattress  the  arching  of  the  spine  is  conspicuous.  There 
may  be  compensatory  kyphosis,  and  in  kyphosis  thei'e  is  often  com- 
pensatory lordosis.  Uterine  and  other  visceral  trouble  may  occur 
secondarily. 

Treatment. — The  prevention  of  spinal  deviation  is  exceedingly  im- 
portant in  young  subjects  presumably  liable  to  such  a  deformity. 
Gymnastic  exercises  and  abstinence  from  positions,  w^hether  at  school 
or  at  work,  that  tend  to  exaggerate  the  normal  curves,  should  be  en- 
forced. Even  slight  deviations  should  be  subjected  to  treatment,  be- 
cause they  may  be  entirely  cured.  Absolute  restoration  of  the  outline 
is  impossible,  when  the  bones  have  been  permanently  deformed  by  pres- 
sure or  when  ankylosis  between  the  vertebral  bodies  has  occurred. 
The  general  health  should  be  improved  by  tonics  and  outdoor  exercise, 
and  by  abandonment  of  the  injurious  habits  which  tend  to  confirm  the 
deformity.  Gymnastic  exercises  to  develop  w^eak  muscles  or  to  draw 
the  lx)nes  into  proper  j)osition  should  be  instituted,  but  they  should 
not  be  permitted  to  be  carried  far  enough  to  fatigue  the  patient. 
Swinging  by  the  hands  from  a  trapeze  or  from  the  top  of  a  doorway 
will  straighten  out  the  curves  by  the  traction  exerted  by  the  lower 
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limbs.  The  use  of  dumb  bells  and  Indian  clubs,  and  massage 
are  valuable  in  developing  the  muscles.  Propping  up  certain  portions 
of  the  trunk  while  lying  down  or  the  use  of  springs  or  apparatus 
to  make  pressure  upon  the  distorted  spine  will  be  found  at  times 
efficacious  in  relieving  the  deformity.  The  motions  used  in  swim- 
ming are  good  exercise  for  a  patient  with  lateral  cur\^ature,  and 
they  may  be  performed  in  the  air  by  having  the  patient  lie  upon  a 
proper  support.  All  these  mechanical  measures  must  be  continued  for 
many  months  before  benetit  can  be  observed. 

Mechanical  support  is  valuable  as  an  adjuvant  in  developing  the 
muscular  system,  and  may,  therefore,  be  useful  in  the  intervals  when 
rest  from  the  more  active  treatment  is  required.  In  rotary  lateral 
curvature  a  pelvic  band  with  crutch  heads  extending  up  into  the  arm- 
pits may  be  worn.  A  jacket  or  cuirass  of  gypsum  bandages  fitteil  to 
the  patient  when  he  is  suspended,  to  straighten  out  the  curves,  has  ad- 
vocates. If  these  means  prevent  increase  of  the  deformity  and  aug- 
ment normal  muscular  develoj)ment,  the  tendency  to  spinal  deviation 
will  disappear  as  the  patient  grows  older.  The  flexibility  of  the  spine 
must  be  restored,  as  well  as  the  deviation  corrected,  if  a  perfect  result 
is  sought. 

If  the  lateral  deformity  depends  upon  one  leg  being  shorter  than  the 
other,  the  lower  extremities  should  be  made  of  equal  length  by  in- 
creasing the  thickness  of  the  sole  of  the  shoe  on  the  short  limb.  It  is 
possible  that  making  the  legs  of  unequal  length  by  wearing  a  high  sole 
may  \)e  utilized  as  a  treatment  for  correcting  spinal  curvature  from 
other  causes  than  asymmetry  of  limbs. 

Kyphosis  requires  a  similar  kind  of  treatment,  though  the  muscular 
exercise  and  apparatus  should  be  adapted  to  the  character  of  the  de- 
formity. 

If  ankylosis  of  the  vertebra?  has  occurred,  cure  is  not  to  be  exj)ected. 
Rupture  of  such  osseous  or  fibrous  bands  has  in  some  cases  been  at- 
tempted, and  has  been  successful. 

Lordosis  is  managed  in  a  similar  manner,  but  the  pressure  from  the 
apparatus  is  so  applied  as  to  push  forward  and  compress  the  dorsal 
curve.  The  patient's  shoulders  and  hips  may  be  so  elevated  when  ly- 
ing in  bed  as  to  diminish  the  lumbar  curve,  and  thus  tend  to  correct 
the  deformity.  It  must  be  evident  that  for  the  successful  management 
of  spinal  curvature,  some  ingenuity  on  the  part  of  the  surgeon  will  be 
required.  Although  the  aid  of  steel  sj)rings  and  rubber  bands  and 
other  mechanical  apj)liances  is  often  essential,  it  is  upon  the  muscles 
that  de})endence  is  to  be  placed  in  preventing  and  overcoming  the  dis- 
tortion.    Much  patience  is  demanded  on  the  part  of  the  patient. 

Webbed  Fingers. 

The  term  webbed  fingers  is  applied  to  the  congenital  deformity  in 
which  two  or  more  fingers  are  fastened  together  by  cellulo-cutaneous 
bands  extending  across  the  inter-digital  notch.     The  band  may  unite 
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the  fingers  throughout  their  entire  length  or  may  join  only  small  por- 
tions of  them.  The  deformity  is  only  relievable  by  operation.  One  of 
the  best  j)lastic  operations  is  to  dissect  a  rectangular  flap  from  the  back 
of  one  of  the  fingers  extending  as  far  as  its  middle  line,  and  to  raise  a 
similar  flap  from  the  palmar  surface  of  the  other  finger  extending  as 
far  as  its  middle  line.  The  base  of  each  of  these  flaps  is  of  course  left 
attached  to  the  finger  from  which  it  is  not  taken,  and  extends  over  the 
web  between  the  webbed  digits.  The  subcutaneous  tissue  uniting  the 
fingers  is  then  divided,  and  the  flaps  carried  around  the  sides  of  the 
two  fingers  in  such  a  way  as  to  have  the  two  cutaneous  surfaces  pre- 
senting toward  each  other  on  the  proximal  sides  of  the  previously 
united  digits.  If  some  such  method  is  not  adopted,  the  raw  surface 
made  by  cutting  the  fingers  apart  would  unite  at  the  base  during 
cicatrization,  despite  the  utmost  care  and  thorough  dressing. 

Olub-Foot. 

Pathology. — Talipes,  or  club-foot,  is  a  deformed  position  of  the 
foot,  or  part  of  the  foot,  in  relation  to  the  leg.  It  may  be  congenital 
or  acquired.  Usually  the  muscles,  fascias  and  ligaments  are  contracted  ; 
sometimes  the  bones  and  cartilages  themselves  are  misshapen.  The 
deformity  may  depend  upon  congenital  malformation  of  the  structure 
of  the  foot,  upon  spasm  of  the  contracted  muscles,  upon  paralysis  of 
the  muscles  which  normally  should  oppose  the  contracted  muscles 
and  upon  other  displacing  agencies.  Wasting  of  the  muscles  occurs 
secondarily,  atrophy  of  the  foot  and  leg  results  and  subcutaneous 
bursae  are  developed  at  points  upon  which  pressure  comes  during 
walking. 

Congenital  cases  present  a  very  great  amount  of  distortion  when  the 
child  is  allowed  to  attain  adult  age  without  the  adoption  of  proper 
means  to  cure  the  deformity. 

Varieties. — There  are  six  varieties  of  talij)es  : 

1.  Pes  varus  ;  in  which  the  inner  side  of  the  foot  is  raised,  and  the 
anterior  part  of  the  foot  and  the  sole  turned  inward. 

2.  Pes  valgus.  This  condition  is  the  opposite  of  pes  varus,  and  in 
it  the  outer  side  of  the  foot  is  raised  and  the  sole  turned  outward. 

3.  Pes  equinus.  Here  the  heel  is  raised  and  the  patient  walks  on 
the  toes. 

4.  Pes  calcaneus  is  the  opj)osite  of  pes  equinus.  The  toes  are,  there- 
fore, raised  and  the  patient  walks  upon  his  heel. 

5.  Pes  planus  ;  in  which  the  arch  of  the  foot  is  sunken  and  the  en- 
tire sole  rests  upon  the  ground  when  walking. 

6.  Pes  cavus  is  the  opposite  of  pes  planus.  In  it  the  arch  of  the 
foot  is  increased  and  there  is  a  great  hollow  in  the  sole. 

These  six  forms  of  talipes  are  the  types,  but  the  forms  may  be  vari- 
ously combined.  For  example  :  In  equino-varus  the  heel  is  raised  and 
the  patient  has  the  inner  side  of  the  foot  elevated  and  the  sole  turned 
inward,  while  pes  calciineo- valgus  is  a  form  in  w'hich  the  patient  walks 
upon  the  heel  with  the  sole  turned  outw^ard. 
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Treatment. — The  treatment  of  chib-foot  requires  many  months  and 
a  combination  of  operative,  mechanical  and  physiological  measures. 
Manipulations  carried  on  for  months  by  the  patient's  nurse,  by  which 
the  muscles  are  developed  and  the  foot  forced  into  a  normal  condition, 
will  frequently  cure  slight  degrees  of  the  deformity.  In  other  cases, 
tenotomy  of  the  tendons  and  fascias  will  be  demanded,  and  will  have 
to  be  supplemented  with  manipulations  and  apparatus  in  order  to  main- 
tain the  corrected  position  obtained  by  operation.  The  most  confirmed 
and  marked  cases  are  found  in  adults  who  have  gone  untreated.  In 
these,  and  sometimes  in  severe  cases  occurring  in  the  young,  excision 
of  some  of  the  tarsal  bones  is  the  only  means  by  which  a  fairly  good 
position  of  the  distorted  member  can  be  obtained.  Cases  of  unsuc- 
cessfully treated  club-foot,  commonly  called  relapsed  cases,  are  more 
difficult  to  handle  than  others  presenting  similar  deformity,  because 
after  tenotomy  has  been  done  the  patient's  tendons  and  fascias  become 
more  or  less  matted  together  by  adherent  inflammation. 

Immediate  correction  of  the  deformity  by  force,  applied  by  the 
hands,  may  be  possible  in  moderate  deformity  in  infants.  The  cor- 
rected position  so  produced  is  maintiiined  by  the  application  of  gypsum 
bandages.  The  operation  of  tenotomy  may  be  done  upon  infants  after 
two  months  of  life,  if  by  this  time  efforts  to  overcome  the  deformity  by 
manipulation  have  been  unavailing,  and  in  cases  where  it  is  evident 
that  these  simple  measures  will  not  be  of  service  if  they  are  kept  up. 
After  tenotomy  the  foot  and  leg  should  be  bandaged  to  a  well  padded 
splint  of  zinc,  copper  or  sheet  iron  which  will  maintain  the  desired 
position.  These  flexible  splints  are  cheap  and  can  be  altered  from 
time  to  time  as  the  surgeon  desires.  They  facilitate  greatly  the  change 
in  position  of  the  foot  which  is  the  object  of  treatment.  Gypsum 
splints  may  be  used,  if  preferred.  After  six  wxeks'  use  of  the  splint 
it  may  be  dispensed  with  in  congenital  cases,  but  the  little  patient 
should  be  under  the  surgeon's  eye  at  intervals  until  able  to  walk,  and 
should  evert  be  watched  by  him  after  that  date.  The  greatest  care  is 
necessary  to  see  that  excoriations  or  bed-sores  are  not  produced  by 
the  apparatus  applied.  Massage  in  its  various  forms  should  be  con- 
tinued during  treatment.  It  is  essential  that  the  muscles  of  the  leg 
be  subject(»d  to  the  influence  of  massage  as  well  as  those  of  the  foot. 

In  more  marked  deformity,  portions  of  the  tarsus  should  be  excised. 
Excision  of  the  astragalus,  through  an  incision  on  the  dorsum  of  the 
foot,  avoiding  injury  to  the  tendons,  will  often  permit  immediate  cor- 
rection of  deformity.  The  foot  is  then  maintained  in  the  corrected 
position  with  a  gypsum  splint.  Sometimes  a  more  extensive  removal 
of  bone  is  demanded.  The  cuboid,  the  cuneiform  and  a  portion  of  the 
Cidcaneum  may  require  removal  in  bad  cases  of  pes  varus.  If  this 
open  and  rapid  method  of  treatment  is  adopted,  sufficient  bone  should 
be  removed  to  permit  the  surgeon  to  put  the  foot  in  a  pro})er  position 
without  tension.  Any  tendons  causing  a  tendency  to  talipes  may  be 
divided  subcutaueously  or  by  open  incision.  Tendons  accidentally 
severed  during  the  tarsectomy  should  be  united  by  sutures.    The  bursee, 
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developed  at  points  of  pressure  in  old  cases,  should  be  excised  at  the 
time  of  the  tarsect<»my.  A  gypsum  splint  is  used  for  about  six  weeks. 
After  this  cases  may  or  may  not  need  club-foot  shoes  for  some  months. 
A  tendency  to  relapse  exists  in  cured  clul>-foot.  Efforts  at  cure  of 
the  deformity  should,  therefore,  include  prolonged  supervision  and 
should  at  first  aim  at  an  over-correction  of  the  deformity. 


Fio.  4W. 


Fig.  441. 


Pea  VaruB. 

Bymptoms. — This  is  the  most  frequent  form  of  congenital  club- 
foot. There  is  inversion  of  the  anterior  two  thirds  of  the  foot,  with 
turning  in  of  the  sole  and  elevation  of  the  inner  part  of  the  foot,  so 
that  the  piitient  walks  upon  the  outer  part,  or,  in  bad  oases,  actually 
upon  the  dorsum,  of  the  tarsus. 

In  most  cases  of  pes  varus  there  is  elevation  of  the  heel,  producing 
l)es  equino-STirus.  The  inversion  is  due  to  the  anterior  tibial  and 
posterior  tibial  muscles  and  the  long  flexor  must^le  of  the  toes,  while 
the  elevation  of  the  lieol  is  produced  by  the  oalf  muscles  acting  through 
the  tendon  of  Achilles.  The  plantar  fascia  and  other  muscles  than 
those  mentioned  may  at  times  I)e  contracted  and  increase  the  deformity. 

Treatment. — The  inversion  of  the  foot  should  lie  treated  by  tenot- 
omy of  the  anterior  tibial  tendon  and  iierliajis  of  the  posterior  tibial 
tendon.  Perhaps  the  plantar  fascia  and  some  of  the  other  tendons 
may  require  si-ction.  The  elevation  of  the  heel  requires  section  of  the 
tendon  of  Achilles.  If  the  case  is  one  of  pure  pes  varus,  the  last  pro- 
cedure is  unnecessary. 

After  the  deformity  has  been  corrected  by  means  <if  tenotomy  and 
strong  manipulation  with  the  hands,  the  foot,  of  course,  is  dressed  with 
the  flexible  metal  splintis  previously  desfrilwd  or  pcissibly  with  gyp- 
sum bandnjres.  The  latter,  however,  is  ntit  k>  desirable  in  infants  as 
in  clul>-tbot  of  adults,  because  the  skin  is  tender  and  more  easily  irri- 
tated.    It  is,  therefore,  better,  if  possible,  to  use  metal  splints,  which 
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can  be  removed  daily.  More  radical  operations  are  somctinaes  de- 
manded. Free  tenotomy  of  all  the  restricting  structures,  without 
reference  to  their  names,  accompanied  in  many  cases  by  the  remr>val 
of  a  wedge  shape  portion  of  the  tarsal  bones,  is  at  times  the  only 
method  which  will  give  a  properly  shaped  foot. 
Cutting  out  a  wedge  of  bone  is  called  tarsectomy.    It  Fio.^2^ 

is  performed  by  making  a  large  elliptical  flap  to  ex- 
pose the  bones  and  removing  with  a  saw,  or  by  dis- 
articulating with  a  knife,  all  the  bony  tissues  that 
prevent  the  reposition  of  the  foot.  After  such  oper- 
ations the  foot  is  alwavs  shorter  than  the  normal  foot 
would  be.  This  is  due  partly  to  the  removal  of  a 
portion  of  the  tarsus  and  partly  to  the  fact  that  the 
leg  and  foot  are  atrophied  from  im|)erfect  develop- 
ment or  from  non-use  of  the  muscles.  Tarsotomy  is 
the  term  used  when  the  bones  are  simply  cut  through 

•  ■1  !_•      I         J  i.'  J         rTM_»  Diairrani  of  a  normal 

With  a  saw  or  chisel  and  no  portion  removed.  Ihis  foot  and  one  with  «»- 
is  seldom  effective.  Occasionally,  reposition  of  the  Tu'^Tu^SX^ylkii^nofihe 
inverted  foot  may  1)C  accomplished  by  forcibly  bend-  ^(^^y^y^^^^  *"'  '^^^ 
ing  it  into  j>osition  by  means  of  the  hands.  Some 
slight  inflammatory  reaction  is  tr»  be  expected  after  this  violent  treat- 
ment. Club-ffK»t  shoes  or  dressings  of  a  retentive  kind  must  be  aj)- 
plied  after  the  oi)eration. 

Pes  Valgus. 

Pes  valgus  is  the  condition  oj)j>osite  to  jxis  varus,  and  is  the  turning 
out  of  the  sole,  so  that  the  patient  walks  uiK)n  the  inner  edge  of  the 
foot.  It  is  very  frequently  associated  with  flattening  of  the  arch  of 
the  foot,  l)ecoming  then  pes  plano-varus.  It  is  sometimes  conibiiu*d 
with  pes  calcaneus,  and  is  then  called  pes  cidcaneo- valgus.  Mild  cases 
are  managed  by  bandaging  the  foot  into  [)roper  |K>sitioii  by  splints  and 
pads  j)laoed  on  the  inner  side  of  the  ankle.  In  more  severe  cases  te- 
notomy of  the  three  peroneal  muscles  and  of  any  other  muscles  tending 
to  produce  displacement,  may  be  required.  If  the  sole  is  flat,  it  may 
be  necessary  to  insert  in  the  shoe  worn  after  the  lateral  deformity  has 
been  corrected,  such  a  metal  sup[)ort  or  jiad  Jis  will  restore  the  arch  of 
the  foot.  Resection  of  the  astragalo-scaphoid  joint  may  be  rec^uired  U> 
restore  the  arch. 

Pes  Equinus. 

This  deformity  is  not  often  congenital.  It  is  usually  due  trj  infan- 
tile paralysis  of  the  muscles  of  a  part  of  the  leg  or  to  alis^*ess  or  iujurj' 
causing  contraction  of  the  ralf  nnisch'S.  It  is  to  l>e  treateil  by  te- 
notomy of  the  tendon  of  Achilles.  0|>en  tenotomy  will  i>ermit  an 
exact  lengthening  of  the  tendons  by  one  of  tin*  niethrKls  of  tenoplasty 
previously  descrilK*d. 

Pes  Calcaneus. 

P<*s  inlcaiieiis  is  another  form  of  <'lnb-f<H4  which  is  not  r-ommonlv 
congenital,  and,  like  jKr-  equinus,  is  quite  often  due  to  infantile  i)aral- 
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ysis  of  the  ratisclefi  antagonistic  to  those  jiroducing  the  deformity. 
Pes  calcaneus  is  treated  by  tenotomy  of  the  displacing  muscles,  short- 
ening of  the  tendon  of  Achilles  by  cutting  out  a  portion,  or  by  appa- 
ratus so  arranged  as  to  jiuU  up  the  heel.  Rubber  bands  are  utilized 
in  this  as  in  other  forms  of  club-foot. 

Pes  Planus. 

Pes  planiis,  or  flat-foot,  is  a  flattened  sole,  due  to  obliteration  of 
the  normal  arch  of  the  instep.  This  form  of  club-foot  is  well  demon- 
strated by  covering  the  sole  with  shoe  blacking  and  having  the  [>atient 
tread  uptin  a  piece  of  white  paper.  The  imprint  of  the  foot  shows 
the  entire  foot  coming  in  contact  with  the  floor ;  this  is  a  good  diagnos- 
tic symptom  of  the  existence  of  the  deformity.  In  tlie  normal  foot 
it  is  simply  the  heel,  outer  edge  and  the  toes  that  touch  the  ground. 

Fio.  443.  Fig.  444. 

F1«t-foot.    (LOVETT.)  Nonnal  foot.    (Lo%-Err.) 

The  jmin  produced  by  this  giving  way  of  the  plantar  arch  is  often 
mistaken  for  rheumatism  or  neuralgia.  This  breaking  down  occurs  in 
persons  of  weak  filter,  in  those  who  are  required  to  stand  much  upon 
their  fret  and  in  th'tse  who  are  very  heavy.  An  ingrowing  toe  nail 
may  cause  it  by  reason  of  the  manner  of  walking  adoptfid  to  avoid 
|«iin  fnim  the  diseased  nail.  As  previously  stated,  the  condition  is 
often  associated  with  pes  valgus.  Much  comfort  is  often  given  by 
placing  in  tlic  shoe  a  metal  plate  or  pad  to  restore  the  arch  of  the  foot. 
Muscular  t(mc  can  be  given  the  long  flexor  of  tlie  gri-at  toe  by  gym- 
nastic exerci.-ics  to  develop  the  muscle.  This  may  be  done  by  having 
the  patient  raise  himself  upon  hi.s  toes  a  numl>er  of  times  each  morn- 
ing, so  as  to  bring  these  muscles  into  actiim.  Strength  of  this  muscle 
aids  in  maintiiining  the  tarsal  arch.  "Weak  ankles"  is  a  term  often 
applied  to  a  tendency  to  i>cs  valgus.  The  delk-t  is  due  to  the  relax- 
ation of  the  internal  lalersil  ligament  of  the  ankle  joint.  Massage  and 
-lupiiort  of  the  ankle  by  a  high  laced  shoe,  or  some  form  of  rubber  or 
metal  supjwirt  will,  wh<'n  combined  with  tonic  tn^tment,  usually  be 
suffii'icnt  ilir  the  correction  of  this  weakness. 


DEFORMITIFS  OF  THE  KNEE  AND  LEG.  787 

Pes  Cavus. 
Pes  cavua,  or  hollow-foot,  is  treated  by  subcutaneous  diviRioD  with 
a  tenotome  of  the  plantar  fascia,  with  or  without  division  of  the  short 
flexor  muscle  of  the  toew.  Improvement  in  gait  and  relief  from  dis- 
comfort are  sometimes  obtained  by  building  up  the  interior  of  the 
shoe  so  that  the  Bole  will  come  in  close  contuet  with  the  excessive  arch 
of  the  foot. 

DEFOBinTIES  OF   THE  EH^  AND    LEG. 

Pathology. — Knock-knee,  or  genu  valgum,  is  a  deformity  in  which, 
when  the  patient  is  standing,  the  knees  are  close  together  or  touch, 
while  the  internal  malleoli  are  more  or  less  widely  sejiarated.  The 
opposite  condition,  in  which,  when  the  internal  malleoli  touch,  the 
knees  are  more  or  less  mdely  separated,  is  called  genu  varum,  or  bow- 
legs. This  latter  condition  is  frequently  associated  with  bowing  out- 
ward of  the  tibias.  The  tibia  in  rachitic  children  is  sometimes  bowed 
forward  instead  of  outwards. 


Knock-knees,     (.^ulhor'a  cue.) 


The  deformity  in  knock-kncc  disappotirs  when  the  knees  are  bent 
so  as  to  bring  the  legs  at  right  angles  to  the  tliiglis.  In  this  deformity 
there  is  not  much  pain,  but  usually  a  feoliuj;  of  weakness  after  i>ro- 
longed  standing  or  walking,  which  may  l)e  asikx'iatcd  with  considerable 
discomfort.  The  deformity  exhibitetl  in  the  lower  extremities  and 
the  abnormality  in  gait  of  the  patient  are  sufficiently  diagnostic. 
The  condition  may  be  due  to  rickets,  but  it  may  alifo  Oivar  from  at- 
tempts at  walking  at  too  early  a  period  while  the  lioncs  and  ligaments 
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are  scarcely  developed  in  strength.  Local  i)aralysis  or  a  continuation 
of  bad  postures  in  early  life  may  also  be  factors  in  the  causation  of 
genu  valgum.  The  knee  joint  shows  a  tendency  to  l)end  backward  so 
that  the  jiopliteal  space  scarcely  exists.  The  inner  condyle  appears 
relatively  longer  when  compared  with  the  external  condyle,  but  it  is 
possible  that  this  change  of  relation  is  due  to  improper  development 
of  the  shaft  of  the  bone. 

Treatment. — In  the  early  stages  such  deformities  are  often  remedi- 
able by  the  use  of  apparatus  which  will  in  case  of  knock-knee  draw  the 

Fio.  448. 


Osteotome. 


Fig.  449. 


knee  outward,  and  in  the  case  of  bow-legs  press  the  tibia  or  knee  in- 
ward. In  more  advanced  cases  it  becomes  necessary  to  use  more  active 
measures.  This  consists  in  forcibly  straightening  the  deformed  limbs 
by  manual  jx)wer  or  by  performing  osteotomy,  followed  by  the  appli- 

cjition  of  gypsum  bandages  to  retain  the  frac- 
tured or  cut  Iwnes  in  their  new  position. 

Osteotomy  is  usually  performed  by  means 
of  an  osteotome.  The  latter  is  an  instrument 
much  like  a  chisel,  ex(?c»pt  that  it  is  bevelled 
on  both  sides  instead  of  one.  A  saw  is  seldom 
used  at  the  present  time  for  performing  oste- 
otomy. 

In  knock-knee  the  femur  may  be  divided 
by  a  horizontal  cut  just  alx)ve  the  external  or 
internal  condyle  or  at  the  junction  of  the 
middle  and  lower  thirds ;  or  the  relatively 
large  internal  condyle  may  be  sejMirated  from 
the  rest  of  the  femur  by  an  oblique  cut. made 
with  the  osteotome,  so  that  the  condyle  wnll 
slip  upward  when  the  leg  is  brought  inward 
to  a  normal  position.  Some  oi>erators  prefer 
condyloid  section  ;  others,  section  above  the 
condyles  or  in  the  shaft.  In  performing  os- 
teotomy it  is  proper  that  the  incision  through 
the  skin  should  be  made  in  the  long  axis  of 
the  l)one,  in  order  to  divide  as  few  muscular 
fibers  and  tendons  as  j>ossible.  The  osteotome  is  introduced  with  its 
edgi^  in  the  direction  oi'  the  incision,  but  subse(|uently  it  is  turned  to  a 
right  tuigle  before  it  is  struck  with  the  niall(»t.  The  bone  should  be  di- 
vided for  about  two  thirds  of  its  thicknes??.  The  remaining  i)ortion  of 
the  bone  is  fractured,  as  the  limb  is  bent  into  position.  In  the  condy- 
loid section  the  instrument  should  go  through  the  condyle  so  as  to 
enter,  (^r  nearly  enter,  the  joint.     Some  surgeons  [»refer  to  make  the 
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section  through  the  shaft  of  the  femur  from  the  internal  aspect  of  the 
thigh  rather  tlian  through  the  external  surface. 

Osteotomy  is  frequently  required  in  cases  of  bow-legs.  Sometimes 
it  is  necessary  to  divide  both  the  tibia  and  the  femur.  It  requires 
fix)m  three  to  five  weeks  for  the  divided  bone  to  unite  after  osteotomy 
for  genu  valgum  or  genu  varum.  Aflx?r  this  time  the  gypsum  dress- 
ing, which  is  usually  applied  over  the  antiseptic  dressing  immedi- 
ately after  the  operation  may  be  removed. 

Various  irregular  deformities  of  the  tibia  may  occur  as  a  result  of 
rickets.  These  may  demand  for  their  alleviation  numerous  osteotomies^ 
or  in  some  cases  excision  of  a  wedge  shaped  piece  of  bone.  Some 
cases  of  bow-legs  too  require  such  a  cuneiform  resection  of  bone. 


CHAPTER     XXVIII. 
AMPUTATIONS. 

Definition. — An  amputation  is  the  removal  of  the  whole  or  a  por- 
tion rif  an  I'Xtrcniity.  The  term  is  sometimes  applied  to  the  accidental 
r»r  opffrativ^f  n^moval  of  any  prrjjecting  pi>rtion  of  the  body,  as  of  the 
brKist,  fHiiih,  no."?^'  or  far.  When  the  removal  occurs  through  a  joint 
and  not  in  th<?  continuity  of  a  bone,  the  operation  is  strictly  called  a 
disarticulation. 

Varieties. — It  wa?*  formerly  the  custom  to  di\nde  amputations  into 
immediate,  thr>s<»  done  l>efore  complete  reaction  from  shock ;  pri- 
mary, iH'fore  inflammation  occurred  ;  intermediate,  after  the  beginning 
of  inflammation  but  l>efon;  suppuration  ;  and  secondary-,  after  the  sup- 
[nipdtivf;  procej*s  had  been  established.  They  are  now  with  propriety 
rlivid(;d  into  primary  amputations  which  are  done  before  infection,  and 
H<'conrlary  amj)Utations  which  are  those  performed  after  infection,  has 
<K?curred. 

Indications. — The  removal  of  a  limb  may  be  demanded  by  exten- 
sive injur}'  of  soft  pirts  or  bones,  gangrene,  burning,  frostbite,  inflam- 
matory conditions,  malignant  tumors  and  deformities.  Modern  aseptic 
methfKls  have  grejitly  diminished  the  number  of  amputations  for  in- 
jury ;  l)nt  have  incnrased  their  frequency  in  cases  of  deformity  because 
the  risk  of  f)|H»nition  is  now  so  slight. 

Irrcj)araf)l(;  damage  to  the  bones  or  soft  tissues  of  a  limb  requires 
its  remf)val ;  so  does  a  traumatic  or  non-traumatic  condition  whose 
attempted  cure  by  conservative  methods  would  cause  imminent  danger 
of  death. 

TIhj  de<Msi()n  of  the  surgeon  must  rest  uix)n  the  result  of  a  careful 
bjilancing  of  the  chances  of  benefit  with  or  without  amputation.  In 
traumatisms  pul pitying  muscles  and  bones,  amputation  is  required ; 
but  extensive^  comminuted  fractures  with  great  laceration  of  the  soft 
parts  may  often  be  followed  by  restoration  of  functional  usefulness  of  the 
limb.  This  result  depends  u]>on  the  immediate  adoption  of  measures 
to  obtain  and  maintain  asepsis  and  to  prevent  interstitial  pressure 
upon  the  blcMxl  vessels  by  extravasjited  blood  and  abundant  inflamma- 
tory  exudate.  Free  incisions  through  the  skin  and  deep  fascia  to  per- 
mit escape  of  blood  and  serum  are  demanded,  if  coolness  of  the  ex- 
tremity shows  that  circulation  is  impaired  by  interstitial  pressure. 
Rupture  of  the  main  artery  of  the  limb,  especially  if  complicated  with 
lacenition  of  the  main  vein,  makes  amjnitation  probably  necessary.  It 
is  important  to  insist  upon  the  fact  that  amputation  in  traumatic  sur- 
gery need  usually  not  be  hasty.  If  the  hemorrhage  is  controlled  and 
the  pjirts  made  aseptic  by  antiseptic  solutions,  which  may  be  strong 
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enough  to  act  as  caustics  if  necessary,  the  operative  treatment  can  be 
postponed  until  reaction  from  shock  and  hemorrhage  has  been  com- 
plete. It  matters  little  if  this  requires  several  days.  The  wise  sur- 
geon will  wait  in  doubtful  cases,  and  will  seldom,  if  ever,  operate  dur- 
ing profound  anaemia  from  hemorrhage  or  during  severe  shock. 

Location  of  Amputation. — ^The  point  at  which  an  amputation  is  to 
take  place  varies  with  the  nature  of  the  injury  or  disease  and  the 
anatomical  peculiarities  of  the  part.  The  farther  from  the  trunk  the 
less  is  the  danger  to  life.  There  are  some  situations  which  offer  better 
opportunity  for  future  usefulness  than  others.  These  are  called  points 
of  election.  An  artificial  limb  may  be  more  easily  adapted  or  more 
successively  used,  if  the  stump  has  a  certain  length  or  if  the  attach- 
ment of  certain  muscles  is  not  disturbed.  For  this  reason  the  point  of 
election  in  the  leg  is  at  the  junction  of  the  lower  and  middle  thirds ; 
that  of  the  forearm  below  the  elbow  is  just  below  the  tubercle  of  the 
radius,  so  as  to  retain  the  insertion  of  the  biceps.  In  amputations  of 
the  hand  any  portion  of  a  finger  that  can  be  retained  may  be  found 
useful,  if  most  of  the  fingers  have  to  be  sacrificed.  There  is,  however, 
no  special  advantage  in  saving  at  the  risk  of  a  protracted  convalescence 
a  toe  or  a  small  part  of  the  foot. 

Operative  Method. — Ordinary  instruments  are  employed.  As 
transfixion  of  tissues  by  long  knives  is  seldom  practised  at  the  present 
time,  there  is  no  need  of  special  amputating  knives.  A  saw  is  used  to 
divide  the  bone  when  the  amputation  is  done  in.  continuity  and  a  two 
tailed  or  three  tailed  retractor  of  gauze  or  muslin  is  used  to  hold  the 
muscles  away  from  the  edge  of  the  saw  during  its  use. 

The  Esmarch  apparatus  is  generally  employed  to  prevent  bleeding. 
If  the  tissues  below  the  line  of  proposed  amputation  are  the  seat  of 
malignant  disease  or  infiltrated  with  pus,  the  thick  rubber  band  should 
be  used  above  the  point  of  operation  without  the  previous  use  of  the 
bandage  to  force  the  blood  upwards. 

The  conditions  of  success  are  that  the  end  of  the  bone  be  covered 
without  tension  by  integument,  which  will  not  become  adherent  to  the 
bone  or  exert  traction  on  the  scar ;  that  injury  to  the  skin  at  the  time 
of  operation  should  not  be  such  as  to  imperil  its  nutritive  blood  sup- 
ply, that  the  nerves  should  be  divided  at  a  point  high  enough  to  pre- 
vent compression  in  the  scar,  that  angles  of  bone  should  be  rounded, 
and  that  the  scar  should  be  placed  where  it  will  escape  friction  and 
pressure  when  the  limb  is  used  or  artificial  substitutes  fitted  to  the 
stump. 

The  methods  of  dividing  the  soft  parts  may  be  divided  into  1,  the 
circular ;  2,  the  flap ;  and  3,  the  mixed,  in  which  flaps  are  made  of 
the  integument  and  the  muscles  are  cut  in  a  circular  manner.  All 
methods  may  be  considered  as  derivatives  of  the  circular,  for  by  split- 
ting the  cellulo-cutaneous  circular  cuff  on  both  sides  flaps  are  obtained, 
which  may  be  square  or  rounded  at  the  corners ;  by  making  the  cir- 
cular incision  oblique,  as  preferred  by  Kocher,  an  oval  wound  is  ob- 
tained, which,  by  splitting  the  integument  on  one  or  both  sides,  is  con- 
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verted  into  flaps  of  unequal  length  or  into  the  racket  shaped  wound 
often  used  in  disarticulations.  In  amputations  for  injury  it  may  be 
wiser  to  use  the  irregular  shaped  portions  of  integument  obtainable 


Fig.  450 


Oblique  circular  inciflion. 


I.      Fundamental  type:  circular  incision.     (Eochbr.) 


Fig.  451 


Oblique  racket  incision. 


II.    Addition  of  a  longitudinal  incision  to  simplify  the  operation  :  racket  incision.    (Eocher.) 

near  the  injury  than  to  go  nearer  the  trunk  in  order  to  make  a  formal 
incision.  The  integumentary  covering  of  the  bone  must  be  made  large 
enough  to  allow  for  the  shrinking  that  occurs  as  soon  as  the  incisions 

Fig.  452. 


Formation  of  two  semilunar  skin  flaps.     (Tillmanns.  ) 

are  made.  Too  much  skin  can  easily  be  retrenched,  but  short  or  nar- 
row flaps  cannot  be  stretched  to  cover  the  bone  without  danger  of 
sloughing.  No  muscle  is  needed  in  the  flap  but  the  superficial  fascia  and 
skin  must  be  preserved  without  having  their  blood  supply  interfered 
with  by  the  knife  edge.  A  good  rule  is  to  make  flaps  whose  com- 
bined length  will  be  at  least  two  thirds  the  girth  of  the  limb  at  the 
[)oint  where  the  bone  is  to  be  sawed.  Their  combined  width  should 
equal  the  circumference  of  the  limb.  A  common  error  is  to  make 
flaps  too  narrow  at  the  end. 

The  transverse  circular  method  is  l>egun  by  dividing  the  skin  and 
superficial  fascia  at  a  right  angle  to  the  axis  of  the  limb.     The  skin 
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and  fascia  are  then  drawn  upwards,  and  the  deep  fascia  and  superficial 
muscles  divided  by  a  eimilar  circular  cut  at  the  point  where  the  skin 
edge  stops.     The  deep  muscles  are  then  cut  down  to  the  bone  at  the 
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level  of  the  edge  of  the  retracted  superficial  muscles.  Nest  the  peri- 
osteum is  divided  by  a  circular  incision  and  detached  from  the  bone  to 
a  sufficient  extent  to  make  a  covering  for  the  end  of  the  bone  when  it 
is  sawn.  The  bone  is  sawed  at  a  point  as  high  above  the  skin  incision 
as  one  half  the  diameter  of  the  limb.  Instead  of  thb  methml  which 
leaves  a  conical  hollow  in  the  muscles  at  the  end  of  the  stump,  a  cuff 


of  skin  and  superficial  fascia  may  be  turned  up ;  and  the  whole  mus- 
cular mass  then  divided  by  a  single  circular  cut,  down  to  the  bone. 
A  short  incision  perpendicular  to  the  circular  incision  may  be  made  to 
aid  in  turning  up  the  cuff  of  skin. 

The  periosteal  cuff  described  in  the  first  method  is  not  essential  in 
amputation  by  any  of  the  methods.  After  hemorrhage  has  been  ar- 
rested, the  edge  of  the  circular  wound  is  sutured,  in  a  vertical  or  hori- 
zontal line,  with  or  without  drainage. 

The  oblique  circular  incision,  with    which  the  so-called  elliptical 
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incisioii  is  alniost  identical,  in  carried  amund  the  limb  in  a  ptaae  not 

at  a  riglif  angle  to  the  axis  of  the  limb,  but  oblique  to  that  axis.  Thb 
cut  makes  what  is  practically  a 
single  flap ;  and  the  muscles  are 
divided  in  such  a  manner  that  the 
single  flap  increases  in  thickness 
as  it  nears  the  bone.  Kocher,  who 
advocates  this  method,  advises 
the  incision  to  be  made  thus : 
Mark  the  lower  end  of  the  cut 
by  raisiug  a  fold  of  skin  in  the 
fingers  and  making  a  short  in- 
cision in  it  at  a  right  angle  to 
the  surface ;  mark  the  upper  limit 
by  pinching  up  a  simihu'  fold  and 

making  a  short  incisioii  In  it  parallel  to  the  surface.     The  upper  cut 

should  be  situated  at  the  level  at  which  it  is  proposed  to  divide  the 

periosteum  ;  the  distance  between 

the  two  points  should  equal  the 

diameter  of  the  limb.     Seize  the 

skin  at  the   lower   incision  and 

draw  it  upwards,  while  the  knife 

divides    the    must'les    obliquely 

down  to  the   bone.      When   the 

bone  is  reached  divide  the  peri- 

Oi^teum  transversely  and  dissect 

it  from  the  bone  suflSciently  to 

form  a  covering  for  the  bone  when 

sawed.     Saw  the  boue  and  bend 

the   flap  of  integument,  muscle     „,.,.^„^  .„^„ _ 

and  periosteum  over  it,  and  su-  ^^i^'J'g''' ■ko'i'IIkb^' 

ture  the  edges  of  the  skin.     If 

the  surgeon  prefer,  the  muscles  may  be  divided  by  a  transverse  circular 

cut  at  the  base  of  the  skin  flap.  The  poriosteitl  cuff  may  be  omitted. 
The  so-called  racket  incision 
Fi(i.  457.  and  the  so-called  lanceolate  incis- 

ion are  obtained  by  making  a  lon- 
gitudinal incision  upwards  from 
a  transverse  circular  and  an  ob- 
lique circular  incision,  respect- 
ively. The  additional  cut  makes 
it  more  easy  to  lift  up  the  flap. 
Two  longitudinal  incisions  added 
to  a  tranfiverse  circular  incision 
make  two  equal,  rectangular 
flaps ;  if  added  to  the  oblique 
inofbnfreiDcirdergnui-  circuhiF  cut,  tiicy  make  unequal 
....,,  ...„.,.       ictaugular  flaps.     If  the  angles 
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of  the  flaps  are  removed  by  curved  incisions,  the  ordinary  semilunar 
flaps  are  obtained.     The  racket  or  lanceolate  incisions  are  particularly 

valuable  in  disarticulations  _ 

Fio.  458. 


Fio.  459. 


where  the  whole  mass  of 
muscles  is  to  be  retained 
in  order  to  obtain  a  mov- 
able stump  over  the  end 
of  the  bone. 

Affections  of  Stamps. 
Secondary  hemorrhage,         _  _ 

septic  infection,  abscesses,  '?  '*•"  ""^""f"  tinuiw  m-  lumre  m  the  ohUque  lo- 
anu  gangrene  ot  the  tissues 

forming  the  stump  of  the  limb  should  be  treated  as  in  other  opera- 
tions. Neuromatous  tumors  occurring  on  tlie  ends  of  nerve  trunks, 
making  them  bulbous,  and  the  entanglement  of  nerves  in  the  con- 
tracting scar  following  extensive  suppuration  may  cimse  severe  neu- 
ralgia of  a  stump.  The  treatment  is  excision  of  the  scar  and  re- 
moval of  the  bulbous  ends  of  the  nerves.  This  complication  may 
usually  be  avoided  by  cutting  the  nerves  off  high  up  in  amputation 
wounds  and  keeping  these  wounds  aseptic,  No  nerves  should  be  in- 
cluded in  the  ligatures  used  to  stop  bleeding.  Shortly  after  the 
amputation,  violent  muscular  8i>asms  may  occur  in  the  stump.  Tliese 
twitchings  are  to  be  controlled  by  firm  bandaging,  fixation  of  the 
stump  by  splints  or  sand  bags,  and  the  use  of  anodynes  hypodermic- 
ally.  Conical  stump  is  a  protrusion  of  tlie  bone  through  the  soft 
tissues,  which  are  the  scat  of  a  granulating  sore  or  a  cone  shajw  sen- 
sitive stump  due  to  a  tense  and  adherent  cicatrix.  Conical  stump  was 
not  uncommon  in  preantiseptic  days  when  sloughing  of  flaps  and  sup- 
puration were  not  infrequent  occun-ences.  It  may  arise  from  insuf- 
flcient  tissue  in  the  fla^>e.  Patients  often  feel  pain  and  other  sensory 
phenomena  in  the  limb  which  are  referred  to  the  parts  which  have 
been  lost  by  the  amputation.  Tliese  symptoms  gradually  disappear 
and  are  due  to  nerve  irritation.  Local  remedies  such  as  are  employed 
in  neuritis  and  neuralgia  may  be  used  on  the  stump  and  internally. 


Artificial  Limbs. 

The  improvement  in  artiflcial  limbs  has  been  very  great  in  recent 
years.  These  prosthetic  appliances  are  more  complicated  and  less  use- 
ful in  the  case  of  loss  of  portions  of  the  upper  than  of  the  lower  ex- 
tremity. By  the  use  of  springs  to  act  in  place  of  the  muscles  and  the 
transmission  of  motion  by  leverage  of  the  stump  and  by  bands  extend- 
ing from  the  opposite  shoulder,  a  considerable  degree  of  usefulness 
can  be  given  to  artificial  hands  and  arms. 

The  desiderata  in  artiflcial  legs  are  strength  to  bear  the  weight  of 
the  body,  motion  of  the  knee  and  ankle  and  elasticity  in  the  gait. 
This   is  accompltsbetl  by  springs  within  the  limb,  rubber  feet  and 
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similar  mechanical  devices.     The  stump  fits  into  a  hollow  conical  cyl- 
inder so  that  the  weight  will  be  borne  against  the  sides  of  the  stump ; 


Fig.  460. 


Fig.  461. 


Apparatus  for  hand.    (Dennis.) 


Apparatus  for  hand  and  arm.   (Dennis.) 


and  the  limb  is  attached  to  the  trunk  by  straps  and  bands.    The  latter 
may  be  carried  over  the  shoulder. 


SPECIAL   AMPUTATIONS. 

Removal  of  Arm  and  Shoulder  Oirdle. 

This  operation  may  be  required  for  the  extirpation  of  malignant 
tumors.  Bleeding  is  best  controlled  by  an  early  ligation  of  the  large 
vessels.  The  lanceolate  incision  gives  a  satisfactory  result.  The  cut 
begins  at  the  sternal  end  of  the  clavicle  and  runs  along  that  bone  to 
the  acromion.  The  clavicle  is  then  divided  in  its  inner  third,  and  the 
subclavian  artery  and  vein  exposed,  tied  in  two  places  and  cut.  The 
nerV'CS  of  the  brachial  plexus  are  divided,  and  the  large  branches  of 
the  subclavian  arterv  tied.  Then  the  incision  is  continued  downwards 
in  front,  from  the  point  where  the  clavicle  has  been  divided,  so  as  to 
cut  the  anterior  muscles  and  enter  the  hollow  of  the  axilla.  Finally 
the  posterior  part  of  the  incision  is  made  by  carrying  the  knife  from 
the  acromion  down  the  back  of  the  shoulder  and  into  the  axilla  to  join 
the  anterior  incision. 


Disarticulation  of  the  Shoulder. 

It  is  desirable  here  to  leave  a  stump  of  muscle  and  periosteum,  to 
give  support  to  an  artificial  arm.  The  vessels  may  be  controlled  by  a 
rubber  band  running  across  the  axilla  and  over  the  shoulder,  and  held 
there  either  by  bandages  running  across  the  chest  and  back  or  by  two 
long  pins,  as  in  Wyeth's  method  at  the  hip,  thrust  through  the  anterior 
and  posterior  axillary  folds  respectively.  The  lanceolate  or  oval  cut 
is  probably  as  good  as  any.  In  the  single  flap  method,  a  flap  is  made 
of  the  deltoid  muscle  and  the  tissues  on  the  inside  of  the  bone  are 
divided   transversely  near  the   top  of  the  axilla.     Another  method  is 
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practically  a  circular  incision  at  the  level  of  the  axilUrj-  folds  with  e 
loDgitudinal  cut  running  upward  to  the  vicinity  of  the  a * 


nietboil.     iSuiTH. } 

Ampntatloii  of  the  Arm. 
The  insertions  of  the  deltoid,  great  pectoral  and  broad  dorsal  rauH- 
cles  should  be  retained  if  {Ktssible,  so  as  to  preserve  adduction  and 
abduction  of  the  stump.     If  the  amputation  is 
high,   the  opemtion    may  be  similar  to   that  "'■       ■ 

chosen  for  disarticulation  at  the  shoulder  joint. 
As  the  arm  is  flattened  laterally,  the  broadest 
flaps  are  attainable  from  the  lateral  aspects. 
The  oblique  circular,  the  transverse  circular 
and  the  flap  methods  yield  perhaps  c<iually 
good  results. 

Disartictilation  at  the  Elbow  Joint. 
This  operation  gives  a  nmeh  less  useful 
stump  than  amputation  through  tlie  forearm  ; 
even  if  the  latter  be  at  the  upper  [wirt  of  the 
radius  and  ulna.  The  attaehnients  of  the 
triee|)s  and  biceps  to  the  up|)er  ends  of  these 
bones  give  extension  and  flexion  to  the  stump, 
and  therefore  give  the  patient  a  movable  liook- 
like  end  to  the  upper  limb.  This  hook  is  very 
useful  with  or  without  the  adaptation  of  an 
artificial  foroanu  and  hand.  If  the  upjier  p;irt 
of  the  forearm  can  be  saved,  disarticulation  at 
the  elbow  should  not  Ik;  dune.  The  distance 
of  the  joint  below  the  internal  epicondylc  is 
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nciirly  twice  as  great  as  the  distance  from  the  external  epicondyle  to  the 
joint.  This  must  he  recollected.  The  joint  is  best  opened,  after  the 
tlu])ii  have  been  made,  by  thrusting  the  knife  through  the  capsule  just 
above  the  head  of  the  radius.  An  oblique  circular  or  a  transverse  cir- 
cular operation  is  satisfactory.  In  the  former  case  the  single  flap  may 
bo  made  fn>m  either  the  anterior  or  posterior  part  of  the  limb.  The 
olecranon  may  be  removed  entirely,  or  the  part  to  which  the  triceps  is 
attached  mav  be  sawed  off  from  the  shaft  of  the  ulna  and  retained. 


Amputation  of  the  Torearm. 
No  special  points  need  mention.     The  oblique  circular  is  a  good 
method,  but  so  is  the  double  flap  method.     The  transvenie  circular  in- 
cision is  often  used  in  the  lower  third  where  the  muscles  have  become 
80  largely  tendinous.     The  two  bones  should  be  sawed  simultaneously. 

Disarticulation  at  the  Wrist  Joint. 
This  operation  should  not  be  done  if  it  is  possible  to  save  a  portion 
of  the  hand  or  a  part  of  a  finger.  It  is  desirable  to  liave  the  flap,  if 
the  obli<iue  circular  or  any  single  flap  method  is  selected,  made  from 
the  palmar  tissue.  This  tissue  is  accustomed  to  pressure  and  has  a 
highly  developed  tactile  sense. 

Amputations  and  Disarticulations  of  the  Hand. 
Disarticulations  of  the  inter-carpal  and  carpo-metacarpal  joints  are 
seldom  undertaken,  but  arc  done  on  general   principles.     The  meta- 
carpal bone  of  the  thumb  or  the 
little  flnger  is  usually  removed 
by  a  racket  incision. 

Many  operations  have  been  de- 
vised to  save  portions  of  the  hand  ; 


for  no  mechanical  <lL'viec  is  equal  to  even  a  defective  finger.     If  a  por- 
tion of  the  thumb  and  a  jiart  of  another  finger  can  be  saved  to  opjwse 
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it,  the  patient  is  given  a  member  which  can  grasp  objects.  The  mus- 
cles soon  become  accustomed  to  their  new  functions  and  give  service- 
able results,  even  in  very  distorted  hands.  It  is,  however,  justifiable 
to  remove  a  stiff  finger,  which  obstructs  the  movements  of  the  others. 
To  amputate  the  head  of  a  metacarpal  bone,  which  has  lost  tlie 
phalanges  attaelied  to  it,  may  lessen  the  noticeable  deformity  by  al- 
lowing the  adjacent  fingers  to  fall  together  and  close  the  gap.  If, 
however,  most  of  the  hand  is  destroyed  by  injury,  a  small  part  of  a 
finger  or  of  a  metacarpal  bone  saved  nwiy  be  very  useful.  Sometimes 
the  skin  of  a  badly  damaged  finger  may  be  prc8er\'ed  to  cover  another 
finger.  Amputation  through  the  middle  of  the  metacarpal  bones 
leaves  quite  a  useful  member,     Antero-posterior  flaps  arc  satisfactory. 


lUllonof  flrslaiiil  teoiuKi  phaJi 


Disarticulation  at  the  phalungciil  joints  is  well  performed  by  a  short 
dorsal  and  a  long  palmar  flap  or  by  the  oblique  circular  method  so  ar- 
ranged as  to  make  a  palmar  flap.  The  inetacarpo-phalaiigeal  disarticu- 
lations are  often  accomplished  by  racket  incisions,  though  any  of  the 
other  methods  may  be  used.  The  head  of  the  metacarjuil  bone  may 
be  removed  or  allowed  to  remain.  In  disarticulating  the  phalangeal  or 
the  metacurpo-phiilangeiil  joints  it  must  be  re(-olleete<]  that  the  joint  is 
ontere<i  by  drawing  the  edge  of  the  knife  transversely  across  the  finger 
just  below  the  head  oi'  the  bone  above,  when  the  joint  is  flexed.  In 
operating  for  injury  formal  anipntatious  arc  often  impossible.  The 
flaps  may  be  made  from  irregular  portions  of  integimient  and  it  is 
wise  to  sacrifice  as  little  bone  and  skin  as  possible.  In  burns  and 
frostbites  it  oflen  happens  that  portions  si'cniingly  destroyed  subse- 
quently reg-.iin  vitality ;  hence  haste  in  amputation  nniy  lead  to  un- 
necessary sacrifices.  Sometimes  the  I«>ucs  of  one  finger  msiy  be 
utilized  to  do  service  for  another. 
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Disarticulation  at  the  Hip  Joint. 

This  was  formerly  a  very  dangerous  oi>eration,  but  improvements 
in  hemostasis  and  the  methods  of  aseptic  surgery'  have  robbed  it  of 
most  of  its  danger.  It  is  desirable,  when  possible,  to  retain  the  mus- 
cles in  the  stump,  which  then  remains  movable.  The  operation  may 
then  give  almost  as  good  a  support  for  an  artificial  limb  as  amputation 
below  the  trochanters. 

Wyeth's  method  is  probably  the  best  of  the  numerous  suggestions  for 
disarticulation  at  the  ilio-femoral  joint.  The  buttocks  of  the  patient 
are  placed  at  the  edge  of  the  table  with  the  shoulders  and  trunk  lower 
than  the  hips  and  the  limb  is  raised  to  drain  out  the  venous  blood,  or 
the  Esmarch  apparatus  is  applied.  Then  a  large  mattress  needle  or 
skewer,  about  a  quarter  of  an  inch  thick  and  ten  inches  long,  is  thrust 
through  the  thigh  from  a  point  one  inch  below  and  a  little  inside  of 
the  anterior  superior  spine  of  the  ilium  to  a  point  on  the  outside  of 
the  hip  on  the  same  level  as  the  point  of  entrance  but  three  inches 
from  it.  A  second  skewer  is  thrust  deeply  through  the  muscles  at  the 
inner  side  of  the  thigh,  entering  at  a  point  inside  of  the  saphenous 
opening  and  one  inch  below  the  perineum  and  emerging  one  inch  be- 
low the  tuberosity  of  the  ischium.  The  ix)ints  of  the  needles  are 
sheathed  by  thrusting  them  into  sterile  corks.  A  piece  of  rubber 
tubing  half  an  inch  in  diameter  is  then  carried  tightly  around  the  hip, 

Fig.  468. 


The;nw<lle8  and  constrictor  applied  :  circular  and  longitudinal  incisions  for  »kin  flap.    (Wvktu.) 

above  the  needles,  five  or  six  times  and  tied.  This  method  of  prc- 
v(niting  the  rubber  constrictor  slipping  off  during  the  operation  is 
superior  to  other  devices. 

After  i)rovisi()n  has  tluis  been  made  to  j)revent  bleeding  the  limb 
mav  be  removed  bv  anv  method  that  is  allowed  by  the  condition 
of  the  soft  parts.  A  circular  incision,  about  six  inches  below  the 
rubber  constrictor  and  a  longitudinal  cut  over  the  greater  trochanter, 
from  the  eonstriotor  down  to  the  first  incision,  make  a  satisfactory' 
method  of  getting  a  cellulo-eutaneous  cuff.     This  cuff  is   raised   and 
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the  muscles  divided  by  a  circular  cut  down  to  the  bone  at  about  the 
level  of  the  lesser  trochaoter.  The  soft  tissues  below  are  pushed 
downward  from  their  bony  attachments,  so  that  the  collapsed  vessels  in 
the  flaps  may  be  tied  and  then  the  capsule  of  the  joint  is  opened  and 
the  head  of  the  bone  forced  out  of  Uie  socket  by  using  the  whole 
length  of  the  femur  as  a  lever.  After  the  cliief  vessels  have  been 
tied,  the  constrietor  is  removed  and  the  smaller  arteries  ligated. 
If  much  oozing  occurs,  pressure  will  atop 
it  or  the  use  of  cat^t  stitches   carried  Fig.  46B. 

through  the  muscular  masses  will  occlude 
the  bleeding  vessels.  Provision  may  be  i 
made  for  intravenous  injection  of  saline 
solution  before  the  0{>eratiou  is  begtm. 
Bleeding  may  be  arrested  also  by  com- 
pressing the  abdominal  aorta  just  to  the 
left  of  the  middle  line  above  the  navel. 
This  is  best  done  by  standing  on  a  stool 
at  the  left  of  the  patient,  and  placing  the 
closed  list  at  the  point  indicated  and 
throwing  the  weight  of  the  body  upon  it 
with  the  elbow  extended. 

Amputation  of  the  Thigh. 
Any  method  may  be  adopted  that 
seems  best  suited  to  the  particular  injury 
under  treatment.  The  oblique  circular, 
with  a  liberating  longitudinal  incision  on 
one  or  both  sides  is  good,  and  so  are  the 
various  flap  methods,  tt  is  perhaps  well 
to  have  the  scar  placed  posteriorly,  by 
making  the  longer  flap  in  front ;  and  thus 
prevent  the  flexor  muscles  drawing  an 
anterior  scar  to  the  end  of  the  stump. 

Disarticulation  at  the  Knee  Joint. 
This  oiwration  gives  a  good  stumj)  and 
is   followed    by  little    retraction   of  the  -*'. Hn*' "f  <ii>-i»'iun  orboneri.Tonj 

1  T..    ■  !•       1  1      .  .    .  ■  «nlerior  flip  (hMiliol) ;  B",  dtTlsian  ol 

muscles.       It   is    preierablO  to  amputation    bone:  ('.ampiUBllon  >l  ]u<r«r  third  u. 

through  the  lower  portion  of  the  shaft  of  ani"™ii'iun',.fhi'i"'"'((rtii«o'N.'/''  '^''" 
the  femur.     Some  operators  remove  the 

)>atellii ;  some  saw  off  the  condyles ;  some  saw  off  the  articular  surface  of 
the  patella  and  the  condyles,  and  place  the  two  sawn  surfaces  in  contact. 
It  is  probable  that  a  long  anterior  flap,  extending  an  inch  below  the 
tubercle  of  the  tibia,  with  the  patella  retained  in  it  makes  as  good  a 
Btump  as  any.  Two  lateral  flaps  which  cause  the  scar  to  sink  into 
the  intcrcon<]yloid  fossa  are  also  said  to  be  very  satisfactory.  The 
method  of  Gritti,  which  is  an  osteoplastic  operation  and  unites  the  fresh- 
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ened  surface  of  the  patella  to  the  cancellated  tissues  of  the  denuded 
condyles,  has  some  possible  advantages.  The  makers  of  artificial  limbs 
are  apt,  perhaps,  to  prefer  an  amputation  two  or  three  inchea  above 


the  joint  or  the  osteoplastic  disarticulation 
to  a  pure  disarticulation,  as  it  gives  a  better 
cliance  for  a  satisfactorily  movable  joint  at 
the  knee  in  the  prosthetic  appliance. 

Ampatation  of  the  Leg. 

The  l>cst  point  of  division  of  the  bone  as 
far  as  wearing  an  artificial  leg  is  concerned 
is  probably  the  junction  of  the  lower  and 
middle  thirds.  The  chief  pressure  comes, 
in  wearing  an  artificial  leg,  at  the  anterior 
inferior  corner  of  the  stump.  The  scar, 
therefore,  should  not  be  placed  on  the  front 
of  the  shin  ;  and  the  crest  of  the  tibia  should 
be  sawed  off,  at  the  point  where  the  bone  is 
divided,  so  as  to  make  the  comer  less  angu- 
lar. If  the  amputation  is  made  within  two  unur^  aa^° 
or  three  inches  of  the  knee,  it  is  likely  that 
the  stnmg  flexors  will  cause  permanent 
flexion  of  the  stump  at  the  knee.  This  is  undesirable.  It  would 
perhaps  be  better  to  disarticulate  at  the  knee  by  Gritti's  method. 

A  long  anterior  flap  operation  or  an  oblique  or  a  transverse  circular 
method  will  probably  Iw  found  most  useful.  The  tissues  of  the  heel 
may  be  used  for  the  posterior  flap,  when  the  amputation  is  just  above 
the  malleoli,  and  make  a  firm  covering  to  the  bone,  which  will  bear 
pressure  well  during  walking. 

Disarticotatioii  at  the  Ankle  Joint  and  Ampatations  of  the  Foot. 

Artificial  feet  are  made  which  arc  almost  perfect  in  their  function 

as  supporting  and  locomotive  agents  ;  but  painful  cicatrices  on  the 


feet  or  irregularities,  whii'li  create  a  teudency  to  corns  or  bimiotis,  ren- 
der the  patient  much  more  uncomfortable  than  woul<i  the  wearing  of 
the  substituto  foot.  The  conrlitions  are  so  different  from  those  which 
obtain  in  the  ease  of  the  hand  that  portious  of  tlie  foot  are  with  justice 
removed,  though  tlie  corresponding  parts  of  the  Iiand  would  be  pre- 
served with  great  diligenee. 

Scars  should,  as  a  rule,  be  placetl  on  the  dorsum,  in  operations  upon 
the  foot;  and  the  plantar  tissue  which  is  accustomed  to  bearing  pres- 
sure and  is  not  easily  irritatctl  should  cover  the  end  of  the  stump.  By 
filling  a  part  of  his  shoe  with  ciitton  a  man  with  a  walking  stump, 
which  is  long  enough,  can  often  walk  so  well  that  his  deformity  escapes 
detection.  It  is  dedrable  to  save  if  possible  the  metatarsal  bone  and 
phalanges  of  the  great  toe,  for  it  bears  much  of  the  weight  of  the  body. 

Toes  are  usually  removed  by  disarticulation,  as  it  is  not  worth  while 
to  save  a  portion  of  their  short  phalanges.  The  metho<ls  are  similar 
to  those  used  in  operations  on  the  hand. 

The  variety  of  partial  amputations  of  the  foot,  through  the  tarsus 
and  metatarsus,  is  great;  but  it  should  be  rememliered  that  moat  of 
these  formal  operations  are  practically  unimiwrtant.  The  use  of  tlie 
saw  is  better  than  the  endeavor  to  disarticulate  the  irregularly  shaped 
boues  with  anatomical  accuracy.  A  good  rule  is  to  save  as  much  of 
the  foot  as  possible,  provided  that  good  plantar  tissue  or  tissue  from 
the  heel  can  be  obtained  for  the  inferior  surface  of  the  stump  and  that 
the  sear  can  be  put  on  tlie  dorsum,  where  it  will  not  receive  pressure 
in  walking.  It  is  easier  to  adapt  a  good  artiticial  foot,  if  the  amputa- 
tion is  at  the  junction  of  the  lower  and  middle  thirds  of  the  leg,  than 
if  it  is  in  the  metatarsal  or  tarsal  bones.  On  the  other  hand,  these 
Amputations  give  very  good  results  with  no  expense  for  prosthetic  ap- 
paratus ;  and  to  mauy  persons  a  slight  limp  is  of  less  importance  than 
the  expense  of  a  perfect  artificial  foot. 

Disarticulation  between  tlie  metatarsus  and  tarsus,  often  called  Lis- 
franc's  method,  and  disarticulation  in  the  middle  of  the  tarsus,  the 
medio-tarsal  method  of  Cliopart,  give  useful  feet.  The  osteoplastic 
operation  of  Pirogoff,  at  the  ankle,  saws  the  calcaneum  obliquely  and 
turns  it  and  the  heel  tissues  up  against  the  lower  portion  of  the  tibia 
and  fibula,  after  the  lower  ends  of  these  bones  have  been  sawed  off. 
This  gives  a  longer  stump  than  the  disarticulation  at  the  ankle,  after 
the  manner  of  Syme.  Syme  removetl  the  heel  bone  and  covered  the 
ends  of  the  tibia  and  fibula,  from  which  the  malleoli  were  cut,  with 
the  cushion  made  by  the  thick  structures  at  the  heel. 

The  tarso-meta tarsal  disarticulation  (Lisfranc's)  is  performed  by 
making  a  transverse  dorsal  incision  with  its  convexity  forward  from  a 
point  behind  the  tuberosity  of  the  fifth  metatarsal  bone  to  a  point  be- 
hind the  base  of  the  metatarsal  bone  of  the  great  toe.  The  plantar 
flap  extends  to  the  middle  of  the  balls  of  the  toes.  It  must  be  cut 
with  care  and  should  contain  the  muscles,  so  that  tlie  vessels  may  not 
suffer  injury.  The  medio-tarsal  disarticulation  (Chopart's)  takes  away 
all  of  the  bones  of  the  foot  except  the  astragalus  and  calcaneum.     In 
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it  a  transverse  dorsal  cut,  convex  forwards,  is  made  from  a  point  mid- 
way between  the  external  malleolus  and  the  tuberosity  of  the  fifth  meta- 
tarsal bone  to  a  point  just  behind  the  tuberosity  of  the  scaphoid ;  and 
then  a  plantar  flap  is  made  similar  to  that  in  the  tarso-metatarsal  opy- 
eration,  but  not  so  long.  It  may  be  well  in  both  of  these  operations  to 
divide  the  tendon  of  Achilla's  to  preclude  retraction  of  the  heel. 

In  the  tibio-tarsal  disarticulation  the  foot  is  placed  at  a  right  angle 
with  the  leg  and  a  cut  down  to  the  bone  is  made  from  the  tip  of  one 
malleolus,  around  the  sole  of  the  foot  to  the  tip  of  the  other 
malleolus.  Tlie  foot  is  then  extended  on  the  1^  and  a  transverse  cut 
made  across  its  dorsum  from  one  cud  of  the  first  incision  to  the  other. 
This  second  incision  is  convex  forwards.  The  ankle  Joint  is  then 
opened,  tlie  astragalus  detached  from  the  tibia,  the  calcancum  removed 
from  the  heel,  and  the  malleoli  and  part  of  the  lower  end  of  the  tibia 
sawed  ofT.  The  cup-like  heel  flap  is  then  turned  up  over  the  end  of 
the  tibia.     Care  must  be  observed   not  to  injure  the  posterior  tibial 


vessels  at  the  inner  side  of  the  ankle,  or  the  heel  flap  may  slough.  In 
the  osteoplastic  operation  of  Pirf^ofi"  and  its  modifications  the  incis- 
ions are  similar  to  those  in  disarticulation  at  the  ankle ;  but  the  plantar 
incision  is  carried  obliquely  farther  forwards,  and  the  calcaneum  after 
being  sawed  obliquely  upwards  and  backwards  is  turned  up  against 
the  sawn  cud  of  the  tibia.  This  method  makes  a  longer  stump  than 
the  tibio-tarsal  disarticulation  and  may  therefore  be  less  suitable  for 
the  adaptation  of  an  artificial  foot,  but  it  enables  the  patient  to  walk 
well  with  little  limp. 
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Numerous  osteoplastic  operations  have  been  suggested  to  render  the 
limb  long  enough  to  be  useful  without  artificial  substitutes.  The 
metatarsus  and  part  of  the  tarsus  has  been  saved,  for  example,  and 
united  to  the  end  of  the  tibia,  after  removal  of  the  calcaneum,  astra- 
galus and  most  of  the  other  tarsal  bones. 


CHAPTER    XXIX. 
SURGICAL  DISEASES   OF  THE  BREAST. 

Mammary  Neuralgia. 

Neuralgia  of  the  mammary  glands  is  found  especially  in  young- 
women  and  is  often  associated  with  some  ovarian  or  uterine  difficulty. 
Hypenesthesia  is  often  excessive,  so  that  the  mere  contact  of  the  cloth- 
ing gives  rise  to  great  pain.  A  similar  neuralgic  condition  is  at  times 
found  as  an  accompaniment  of  small  benign  tumors  of  the  breast  or  of 
chronic  mammary  inflammation.  The  fear  felt  by  the  patient  that  the 
condition  is  one  of  malignant  disease  must  be  dispelled,  as  it  has  a 
tendency  to  increase  the  pain.  It  should  be  recollected  also  that  this 
aflTection,  which  is  one  of  no  vital  importance,  is  more  painfiil  than  are 
malignant  growths  in  their  early  stages.  At  times  there  is  a  slight 
serous  or  blood-stained  discharge  from  the  nipple  when  the  mastodynia^ 
or  neuralgia  of  the  breast,  accompanies  a  localized  chronic  inflammation. 

Treatment. — The  treatment  consists  in  assuring  the  patient  of  the 
innocent  character  of  the  disease ;  in  distracting  attention  from  the 
mammary  region ;  in  relieving  the  source  of  the  nervous  wear  and 
tear  ;  and  in  giving  mental  occupation  of  an  agreeable  nature.  Va- 
lerianate of  zinc,  iron  preparations,  and  other  tonics  are  the  remedies 
indicated ;  in  fact,  the  line  of  treatment  is  that  to  be  followed  in  cases 
of  hysteria.  If  there  be  any  small  inflammatory  nodules  within  the 
breast,  it  is  proper  to  remove  them  if  the  patient's  anxiety  is  great 
enough  to  warrant  such  a  slight  operative  procedure.  If  the  surgeon 
is  in  doubt  as  to  the  character  of  these  hardened  tissues,  operation  is 
valuable  by  enabling  him  to  clear  up  the  diagnosis.  The  question  of 
malignancy  can  then  be  definitely  settled  by  the  microscope. 

INFLAMMATION    OF    THE    BREAST. 

Pathology. — Inflammation  of  the  mammary  glands,  called  mastitis 
or  mammitis,  may  be  acute  or  chronic.  In  the  former  condition,  sup- 
puration, causing  what  is  termed  mammary  abscess,  may  occur.  This 
is  very  unusual,  however,  excepting  during  lactation.  The  so-called 
cold  al)scess,  due  to  the  tubercle  bacillus,  is  rare,  but  may  occur.  Acute 
mastitis  arises  occasionally  as  a  complication  of  mumps,  just  as  in  the 
male  we  find  orchitis  arising  secondary  to  that  inflammation  of  the 
parotid  gland.  The  breasts  of  newborn  children,  male  and  female^ 
sometimes  secrete  a  milky  looking  fluid  and  may  become  inflamed. 
Puerperal  mastitis  occurs  more  commonly  in  primiparae ;  and  during  the 
first  three  or  four  weeks  of  nursing,  although  it  may  occur  at  the  end 
of  many  months  of  suckling.     It  is  not  usual  in  mothers  who  bring  up 
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their  children  by  artificial  feeding.  The  c^use  is  microbic  infection 
through  fissures  or  ulcers  of  the  nipple  or  by  the  route  of  the  milk  ducts. 
In  instances  of  fissured  or  otherwise  irritated  nipples,  the  child  is  un- 
able freely  to  empty  the  breast  and  by  its  efforts  causes  still  further  irri- 
tation of  the  inflamed  tissue.  The  infective  inflammation  so  caused  at 
the  nipple  travels  along  the  lymphatics  into  the  interior  of  the  breast, 
and  adds,  therefore,  its  irritative  influence?  to  that  due  to  distention  of 
the  milk  ducts  from  retained  lacteal  secretion.  Freely  washing  the 
surface  of  the  nipple  after  nursing  with  some  form  of  non-poisonous 
antiseptic  would  prevent  many  cases  of  mastitis.  Tuberculosis  and 
syphilis  occur  in  the  breast. 

Acute  Mastitis.  Symptoms. — Acute  mastitis  begins,  as  a  rule,  with 
a  chilly  sensation,  fever,  headache  and  local  soreness  of  the  breast,  fol- 
lowed by  a  sensation  of  weight,  aching  pain  and  throbbing.  Upon  ma- 
nipulation, the  organ  feels  hard  and  knotty  in  spots,  l)ecause  inflam- 
mation usually  affects  a  few,  not  all,  of  the  lobules  of  the  gland. 
As  the  disease  progresses  the  whole  breast  becomes  swollen  and  hard, 
and  the  skin  tense,  shining  and  livid.  If  suppuration  occurs,  it  is 
usually  preceded  by  a  chill,  after  which  the  skin  becomes  (edematous. 
Soon  there  is  evidence  of  pointing,  and  the  pus  is  finally  evacuated 
spontaneously  if  the  abscess  is  not  opened  by  the  surgeon's  knife. 

Treatment. — ^The  treatment  should  begin  with  physical  and  func- 
tional rest.  The  former  is  obtained  by  keeping  the  patient  quiet,  with 
the  arm  supported  in  a  sling  and  the  breast  held  up  against  the  thorax  by 
a  closely  fitting  bandage.  Functional  rest  is  obtained,  if  the  case  is  a 
puerperal  one,  by  preventing  the  child  nursing.  It  is  important  that 
neither  breast  be  used  for  suckling.  If  the  secretion  of  milk  continues 
and  causes  pain  by  distention,  it  is  necessary  to  empty  both  glands  by 
means  of  a  breast  pump  or  suction  with  the  lips.  Leeches  may  be  used 
in  persons  of  vigorous  health  and  should  be  applied  below  the  breast 
rather  than  above  it.  Purgatives  and  antiphlogistic  remedies  are  in- 
dicated in  cases  of  sthenic  type ;  but  if  the  patient  is  debilitated,  tonic 
rather  tlian  depressing  remedies  should  be  prescribed.  Hot  water 
fomentations,  applied  by  means  of  a  conical  sponge  laid  over  the  breast 
several  times  a  day,  vnll  often  be  a  great  comfort  to  the  patient.  An 
antiseptic  dressing  covered  with  rubber  tissue  to  prevent  evaporation 
makes  a  good  emollient  dressing.  The  ointment  of  belladonna  or 
extract  of  belladonna  made  into  a  paste  with  a  little  water,  spread 
upon  the  surface  of  the  breast,  lessens  the  pain  and  may  aid  in  dimin- 
ishing the  secretion  of  milk.  Ichthyol  or  mercurial  ointment  are  good 
applications.  Lotions  of  lead  water  and  laudanum  are  at  times  ser- 
viceable. Some  surgeons  believe  that  the  application  of  ice  bags  is 
good  practice.  In  some  cjises  inflammation  subsides  by  resolution,  and 
after  two  weeks'  time  the  patient  may  resume  nursing.  If  suppuration 
occurs,  free  incision  and  curetting  must  be  adopted  at  a  very  early 
period.  This  will  be  discussed  under  abscesses  of  the  breast.  Acute 
mastitis  may  run  on  to  a  stage  of  chronic  inflammation,  which  mustl)e 
managed  in  the  same  manner  as  cases  which  assume  a  chronic  type 
from  the  beginning. 
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Ohronic  Mastitis.  Symptoms. — Chronic  inflammation  of  the  breast 
usually  attacks  only  one,  two  or  three  lobules  of  the  gland  and  exhibits 
itself  as  a  hard,  irregular  mass  accompanied  by  a  moderate  degree  of 
pain.  The  process  is  a  sort  of  cirrhosis.  The  inflammatory  process 
involves  the  connective  tissue,  which  becomes  increased  in  amount  and 
compresses  the  glandular  structure  of  the  breast  until  it  becomes  more 
or  less  atrophied.  Since  the  whole  gland  is  not  affected,  there  is  a 
certain  resemblance  between  this  lobular  mastitis  and  carcinoma,  be- 
cause in  each  case  there  is  no  sharp  outline  felt  between  the  growth 
and  the  normal  gland  and  because  the  two  conditions  are  most  com- 
mon about  the  menopause.  The  points  of  diagnosis  are  that  the  in- 
flammatory induration  is  not  as  hard  as  carcinoma ;  the  integument  is 
not  adherent  to  the  mass  nor  dimpled  by  it.  Moreover,  carcinoma  is 
apt  to  attack  single  portions  of  the  breast,  whereas  inflammatory'  in- 
volvement of  two  or  three  lobules  is  not  uncommon.  Again,  the  in- 
flammatory condition  may  be  found  in  both  breasts  at  the  same  time ; 
this  condition  is  exceedingly  rare  in  carcinoma.  Retraction  of  the 
nipple,  which  occurs  in  carcinoma  situated  directly  below  the  nipple, 
does  not  occur  in  inflammation.  There  is  slight  probability  of  in- 
flammation being  followed  by  involvement  of  the  axillary  lymphatic 
glands,  but  such  involvement  is  common  late  in  carcinoma.  Chronic 
mastitis  is  also  diflferentiated  from  carcinoma  by  the  fact  that  it  im- 
proves under  treatment.  Laying  the  hand  flat  on  the  breast  is  some- 
times a  good  test.  The  nodules  of  chronic  inflammation  may  scarcely 
be  felt  by  this  manipulation,  but  tumors  will  be  quite  perceptible. 
Non-malignant  tumors  of  the  breast  arc  diagnosticated  from  chronic 
mastitis  by  being  more  defined  in  outline. 

Treatment. — The  treatment  of  chronic  mastitis  is  carried  out  by 
hot  water  applications  made  by  means  of  a  conical  sponge  laid  upon 
the  breast  two  or  three  times  a  day ;  by  anointing  the  skin  with  oleate 
of  mercury  ointment  (about  10  per  cent.) ;  or  by  using  some  form  of 
counter-irritation,  such  as  is  obtained  by  painting  the  parts  with  tinc- 
ture of  iodine  or  by  the  application  of  a  blister.  Pressure  should  be 
made  upon  the  diseased  gland  by  covering  it  with  wtton  wadding  and 
carrying  a  bandage  of  elastic  webbing  around  the  chest,  so  as  to  sup- 
port and  press  the  gland  against  the  ribs.  The  turns  of  the  bandage 
should  be  started  below  the  breast  and  carried  upward.  Friction  or 
pressure  by  corsets  or  other  articles  of  clothing  should  be  prevented. 
The  arm  should  be  kept  quiet  as  much  as  possible  or  carried  in  a 
sling.  The  supi)ort  of  the  breast,  associated  with  equable  pressure,  is 
probably  the  most  important  part  of  the  treatment.  Potassium  iodide 
may  be  given  internally  as  a  sorbefacient.  This  line  of  treatment 
should  be  continued  for  months,  since  improvement  is  usually  slow. 

Suppurative  Mastitis.  Pathology. — Suppuration  may  occur  be- 
tween the  breast  and  the  skin,  within  the  gland  itself  or  between  the 
gland  and  the  pectoral  muscle.  The  first  condition  is  called  supra- 
mammary  abscess ;  the  second  mammary  absces©^;  the  third,  sub-mam- 
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mary  abscess.  It  is  possible  also  to  have  tubercular  disease  of  the 
breast  causing  the  so-called  "cold  abscess."  Acute  abscess  of  the 
breast  is  due  here,  as  in  other  places,  to  the  entrance  of  pyogenic  bac- 
teria, which  gain  admission  through  the  ducts  of  the  nipple  or  through 
fissures  of  the  nipple  or  integument. 

Supra-mammary  abscess  presents  no  special  symptoms  needing  de- 
scription. Abscesses  behind  the  breast  push  the  breast  forward,  giv- 
ing it  a  very  conical  appearance.  The  pus  may,  after  protracted 
suffering,  burrow  beneath  the  breast  and  finally  cause  a  spontaneous 
opening  at  the  circumference  of  the  gland  or  even  near  the  axilla. 
Occasionally,  evacuation  occurs  through  the  substance  of  the  gland. 
Mammary  abscess  may  occur  at  several  points  and  riddle  the  breast 
with  pus  pockets  and  sinuses.  If  operative  evacuation  is  to  be  done, 
it  should  be  undertaken  at  an  early  period.  Suppurative  mastitis  is  an 
affection  causing  great  pain  and  exhaustion,  and  is  usually  found  dur- 
ing lactation.  Abscesses  in  connection  with  the  mammary  glands  may 
also  be  the  result  of  necrosis  of  the  underlying  rib,  or  may  be  due  to 
spontaneous  opening  through  the  chest  wall  of  a  pulmonary  abscess  or 
suppurative  pleurisy. 

Treatment. — The  measures  to  be  employed  in  acute,  non-suppura- 
tive  mastitis  have  been  discussed  under  the  treatment  of  that  affection. 
When  pus  has  evidently  formed,  it  should  be  evacuated  by  one  or  more 
free  incisions.  The  line  of  incision  should  be  in  a  radiating  direction 
from  the  areola,  so  as  to  be  parallel  to  the  milk  ducts.  The  incision 
should  be  made  in  the  areola  alone  or  entirely  outside  of  it,  because 
an  incision  extending  from  the  areola  into  the  encircling  skin  beyond 
is  apt  to  be  followed  by  unsightly  pigmentation  at  the  circumference 
of  the  areola.  The  abscess  cavity  should  be  curetted  and  disinfected, 
and  provision  made  for  drainage.  If  the  abscess  has  many  pockets  or 
if  there  are  multiple  abscesses,  thorough  evacuation  of  all  pus  ac- 
cumulations must  be  made.  Thorough  cleansing  after  each  nursing, 
bathing  the  breast  at  such  times  with  some  non-poisonous,  antiseptic 
lotion,  and  giving  support  to  large  pendulous  breasts  are  methods  to 
be  employed  to  prevent  mammarj'  abscess.  After  spontaneous  open- 
ing of  a  mammary  abscess,  the  sinuses  remaining  must  be  laid  open 
and  scraped  out  under  antiseptic  precautions.  Moderately  firm  com- 
pression, with  bandages  cut  to  fit  the  chest  or  com{)osed  of  elastic 
webbing,  and  applied  over  an  ordinary  gauze  dressing,  is  an  efficient 
adjuvant.  It  is  astonishing  to  see  how  a  breast  freely  incised  becomes, 
under  such  conditions,  an  efficient  organ  for  nursing  after  subsequent 
pregnancies. 

Paget's  Disease  of  the  Breast. 

This  affection  is  a  peculiar  granular  inflammation  of  the  nipple  and 
the  areola  resembling  eczema.  It  occurs  in  women  from  forty  to 
sixty  years  of  age  and  is  apt  to  be  followeil  by  malignant  disease.  If 
the  condition  occurs,  the  diseased  structures  should  be  excised  to  pre- 
vent the  occurrence  of  auy  further  malignant  involvement. 


810  SURGICAL  DISEASES  OF  THE  BREAST, 

Tnmors  of  the  Breast. 

Pathology  and  Symptoms. — Tumors  of  the  male  breast  are  rare* 
The  female  breast  is  the  seat  of  all  forms  of  tumor,  some  of  which  are 
more  common  than  others.  Carcinomas,  sarcomas  and  adenomas  are 
the  most  common  growths  found  in  the  breast.  In  not  a  few  cases  the 
tumor  is  a  mixed  one  ;  but  these  mixed  tumors  usually  contain  adenoid 
tissue  as  one  of  the  elements  and  are,  therefore,  adeno-fibromas,  adeno- 
cystomas and  adeno-sarcomas.  It  is  said  that  about  three  fourths  of 
the  tumors  found  in  the  breast  are  carcinomas.  The  commonest  be- 
nign growth  in  this  situation  is  an  adeno-fibroma,  which  is  usually 
called  a  fibroma  or  an  adenoma.  It  is,  as  a  rule,  however,  a  mixed 
tumor,  and  not  a  pui'e  fibroma  or  a  pure  adenoma. 

These  adeno-fibromas  are  very  slow  in  their  growth  and  occur  in 
young  women.  They  are  movable,  hard  and  encapsulated  and  are 
easily  enucleated  when  removal  is  attempted.  The  growth  is  well  de- 
fined in  outline,  which  is  quite  different  from  chronic  lobular  inflam- 
mation, with  which  it  might  be  confounded.  It  produces  no  pulling 
in  of  the  skin  and  no  involvement  of  the  lymphatic  nodes.  It  is 
painless,  except  in  persons  of  a  nervous  temperament,  when  neuralgic 
pain  is  often  present.  A  tensely  filled  mammary  cyst  may  very  much 
resemble  an  adeno-fibroma.  The  diagnosis  is  accurately  determined 
by  puncturing  the  obscure  tumor  with  a  hypodermic  needle,  through 
which  fluid  will  escape  if  it  is  a  cyst  or  an  adeno-cystoma. 

The  adeno-cystomas  are  formed  by  occlusion  and  dilatation  of  the 
irregularly  developed  acini  and  ducts,  which  occur  in  the  adenomatous 
structure.  They  may  consist  of  one  or  more  large  cysts,  containing 
often  a  great  many  smaller  cysts  growing  inward  from  the  outer  wall 
of  the  original  tumor.  The  solidity  of  the  mass  depends  upon  the  rel- 
ative quantity  of  cyst  wall  and  brownish  fluid.  These  tumors  do  not 
infiltrate  the  surrounding  tissues ;  they  are  enca})sulated  and  do  not 
cause  lymphatic  involvement ;  they  may,  however,  develop  fungous 
masses,  the  surface  of  which  may  bleed.  Such  fungating  tumors  pre- 
sent to  the  naked  eye  the  appearance  of  malignant  disease ;  but  such  is 
not  their  character.     Afler  removal  they  show  no  tendency  to  return. 

Mammary  sarcomas  vary  very  much  in  their  degree  of  malignancy, 
and  are  at  times  combined  with  adenoid  structures.  The  round  cell 
sarcomas,  with  little  intercellular  substance,  are  probably  the  most 
malignant  of  all  tumors  occurring  in  the  breast.  Sarcomas  are  found, 
as  a  rule,  in  early  life ;  from  twenty  to  thirty  five  years  being  the  av- 
erage age  at  which  this  disease  is  found.  Such  tumors  have  a  smooth 
surface,  are  elastic,  mobile,  isolated,  and  rapid  in  growth ;  and  the 
cutaneous  vessels  are  often  enlarged.  The  skin  finally  gives  away  and 
a  fungous  protrusion  occurs ;  but  the  lymphatic  glands  are  not  in- 
volved until  the  disease  has  made  great  progress.  Recurrence  after 
removal  is  very  apt  to  take  place  about  the  line  of  incision.  Secondary 
growths  in  other  parts  of  the  body  are  very  usual  in  the  late  stages  of 
the  disease. 
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Carcinomas  are  frequently  found  in  this  region,  and  are  believed 
to  sometimes  follow  prolonged  irritation,  such  as  Paget's  disease  of  the 
nipple  or  chronic  lobular  inflammation  of  the  gland.  Traumatism  has 
been  assigned  as  a  cause  of  carcinomatous  disease,  and  from  thirty  five 
to  fifty  years  is  the  period  of  life  in  which  its  occurrence  is  most  fre- 
quent. Scirrhus  or  hard  carcinoma  is  a  very  hard  tumor  without  defi- 
nite outline.  It  is  at  first  movable,  but  it  soon  becomes  adherent  to 
the  skin  and  to  the  pectoral  muscle ;  and  the  gland  is  thereby  finally 
fastened  to  the  chest  wall.  The  skin  over  the  growth  is  pulled  in  and^ 
on  account  of  this  retracting  influence  exerted  upon  the  hair  follicles^ 
a  characteristic  dimpled  appearance,  often  called  "  pig  skin,"  is  pro- 
duced. If  the  tumor  is  directly  below  the  nipple,  the  nipple  is  slowly 
pulled  in  by  the  retraction  until  its  appearance  is  somewhat  like  that 
of  the  navel.  This  retraction  of  the  nipple  occurs  only  when  the 
tumor  is  situated  directly  beneath  the  nipple ;  hence  its  absence  doe& 
not  indicate  that  the  mammary  growth  is  not  a  carcinoma,  unless  the 
tumor  is  subjacent  to  the  nipple.  In  some  cases  of  mammary  carci- 
nomas there  is  a  slight  discharge  of  the  fluid  from  the  nipple. 

The  absence  of  pain  or  tenderness  in  the  early  stages  of  the  disease 
often  misleads  the  patient  as  to  its  dangerous  character,  and  this  error 
is  enforced  by  the  comparatively  slow  increase  in  size  of  the  lump 
found  in  the  breast.  In  the  later  stages  of  the  disease,  the  pain  may 
become  great,  and  seriously  so  when  the  axillary  glands  become  the 
seat  of  secondary  infiltration  and  produce  pressure  upon  the  nerve 
trunks  in  the  arm-pit.  Instead  of  scirrhous  carcinomas  being  nodular^ 
they  may  at  times  occur  as  a  rapid  infiltration  of  the  breast. 

Gradually  the  skin  overlying  the  tumor  becomes  ulcerated,  and  from 
the  surface  of  this  foul  sore  escapes  a  thin,  and  often  bloody,  discharge* 
Severe  hemorrhage  may  supervene  from  such  an  ulcer,  but  it  is  readily 
stopped,  as  a  rule,  by  slight  pressure.  The  carcinomatous  ulceration 
may  slowly  spread  over  the  whole  front  of  the  chest.  The  lymphatic 
nodes  of  the  axilla  are  usually  quite  early  involved,  though  the  en- 
largement may  not  be  perceptible  through  the  skin  until  they  have 
attained  quite  a  large  size.  The  cervical  glands  are  not  usually  in- 
volved until  some  time  after  the  axillary  glands  have  become  the  seat 
of  carcinomatous  infiltration.  Pain  and  swelling  of  the  arm  from 
pressure  upon  the  nerves,  veins  and  lymphatics  is  one  of  the  late 
symptoms.  Secondary  growths  occur  in  the  liver,  lungs  and  bones, 
and  finally  death  supervenes. 

In  cases  where  there  is  great  increase  in  the  fibrous  tissue  of  the 
tumor,  the  pathological  condition  is  called  atrophic  scirrhus.  This 
form  of  the  disease  may  exist  with  very  little  or  no  progress  for 
months  or  years.  This  quiescent  form  of  carcinoma  is  simply  one  of 
very  slow  growth,  and  its  final  result  differs  in  no  way  from  that  of 
other  cases.  Hard  carcinoma  is  a  disease  most  common  in  women 
about  forty  to  fifty  years  of  age.  Soft  carcinoma,  or  encephaloid,  oc- 
curs at  an  earlier  period  of  life. 

Soft  carcinomas  are  much  more  rapid  in  their  growth   and  much 
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more  malignant ,  than  hard  carcinomas ;  and  appear  as  round  movable 
tumors,  situated  deeper  in  the  breast  than  scirrhus.  On  examination, 
such  growths  feel  knobby,  but  are  not  exceedingly  hard ;  they  are 
elastic  and  at  some  places  feel  almost  as  fluctuating  as  cystic  tumors. 
The  integument  overlying  them  becomes  red  and  oedematous,  and  sug- 
gests the  occurrence  of  suppuration.  Ulceration  soon  supervenes  and 
portions  of  the  tissue  become  detached,  though  there  is  not  the  same 
tendency  to  fungous  protrusion  as  is  found  in  some  other  tumors.  The 
disease  is  accompanied  with  comparatively  little  pain,  but  the  lymphatic 
nodes  and  viscera  are  affected  quite  early.  In  tlie  space  of  eight  or 
ten  weeks  these  growths  may  assume  the  size  of  a  cocoanut. 

The  clinical  difference  between  hard  and  soft  carcinoma  resides  in 
the  comparative  hardness  and  the  chronicity  of  progress  of  the  former. 
The  round  cell  sarcoma  resembles  clinically  the  soft  carcinoma,  but  is 
circumscribed  and  encapsulated,  while  the  latter  is  an  infiltrated  growth. 
The  average  duration  of  soft  sarcoma  is  from  six  to  twelve  months, 
while  that  of  a  hard  carcinoma  is  about  two  and  a  half  years. 

Cystic  or  colloid  degeneration  may  occur  in  both  forms  of  car- 
cinoma, and  small  abscesses  may  occasionally  develop  in  connection 
with  them. 

Cystic  tumors  of  the  breast  are  not  infrequently  found.  They  may 
occur  during  lactation,  and  then  often  contain  milk.  Glandular  cysts 
of  various  kinds  occur  in  the  organ  and  contain  fluid  varying  in  color 
from  a  light  straw  to  a  red.  These  benign  tumors  are  smooth  in  out- 
line and  do  not  involve  the  lymphatic  glands  or  ulcerate.  These  are 
sometimes  so  hard  as  to  give  the  surgeon's  fingers  the  impression  of  a 
solid  growth.  At  other  times  they  may  be  distinctly  fluctuating.  It 
is  at  times  good  policy  to  puncture  the  tumor  before  attempting  to  re- 
move it  with  the  knife,  for  the  whole  breast  has  been  excised  for  malig- 
nant disease  which  subsequent  examination  showed  to  be  an  innocent 
cyst.  The  surgeon  must  carefully  distinguish  a  benign  cyst  from  a 
malignant  tumor  which  has  undergone  cystic  degeneration. 

Treatment. — Simple  cysts  may  be  treated  by  evacuation  of  the  fluid 
with  an  aspirator,  and  then  setting  up  an  irritation  by  scraping  the 
interior  of  the  wall  with  the  point  of  a  needle  or  by  introducing  some 
counter-irritant,  such  as  the  tincture  of  iodine  or  a  five  per  cent,  solution 
of  carbolic  acid.  Prompt  cure  will  often  be  better  obtained  by  excis- 
ing the  cystic  tumor.  The  breast  itself  should  not  be  removed  unless 
its  structure  is  practically  riddled  with  cysts.  Excision  of  the  breast 
is  then  justifiable  because  a  return  of  the  enlargement  would  seem  to 
indicate  a  malignant  tumor,  and  would,  therefore,  give  great  anxiety 
to  the  patient. 

Clinie^illy,  it  is  frequently  imi>ossible  to  diagnose  with  certainty  sar- 
coma from  carcinoma  or  cither  of  these  from  mixed  adenoid  growths. 

A  hard,  lobulated  slow  growth,  which  does  not  draw  in  the  skin,  is 
probably  innocent.  An  elastic,  rapid  growth  is  almost  certainly  malig- 
nant. Experience  has  taught  that  any  growths  in  the  breast,  which 
do  not  after  a  few  weeks'  treatment  show  evidence  of  diminishing  in 
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size,  had  better  be  removed  by  operation.  If  the  tumor  is  a  small  one^ 
a  single  incision  will  enable  the  operator  to  enucleate  it  from  the  gland 
tissue  without  mutilation  of  the  organ.  If  it  is  innocent,  the  patient's 
mind  will  be  relieved  and  the  slight  operation  will  be  fully  justified 
by  the  mental  relief  given  to  the  patient.  If  these  small  growths  thus 
early  removed  prCKve  to  be  malignant,  tot h  the  surgeon  and  the  patient 
are  put  upon  their  guard  and  warned  of  the  absolute  necessity  for  in- 
stant removal  of  the  entire  breast  and  all  the  neighboring  lymph  nodes. 
Sarcomas  may  be  as  malignant  as,  or  more  malignant  than,  carcino- 
mas. It  is  of  little  interest  to  the  patient  to  know  from  which  she  suffers, 
hence  these  two  forms  of  tumor  must  be  treated  alike.  Pure  fibromas 
are  not  apt  to  recur,  if  all  the  tumor  structure  is  removed  ;  but  this  form 
of  tumor  is  rare.  The  removal  of  adeno-fibromas  and  adeno-cystomas 
may  be  advisable,  since  the  difficulty  in  diagnosing  them,  before  micro- 
scopical examination  is  made,  is  great.  Pregnancy  hastens  the  de- 
velopment of  tumors  in  the  breast ;  undoubtedly  because  of  the  in- 
creased blood  supply  to  the  organ. 

Excision  of  the  Breast. 

When  there  is  the  slightest  reason  to  believe  that  the  tumor  is  a 
malignant  one,  it  is  proper  to  perform  excision  of  the  mammary  gland. 
It  is  only  in  benign  growths  or  in  those  which  are  expected  to  prove 
themselves  l)cnign,  when  subsequent  histological  study  is  made,  that 
partial  removal  of  the  gland  is  justifiable.  The  accepted  belief  that 
malignant  growths  are  originally  local  and  not  the  result  of  constitu- 
tional change  is  a  strong  argument  in  favor  of  early  and  radical  oper- 
ation. Operaticm  should  not  be  performed  when  the  disease  has  be- 
come so  extensive  that  it  is  evidently  impossible  to  remove  all  the 
tissue  visibly  infiltrated ;  nor  in  patients  who  presumably  cannot 
stand  the  shock  of  the  operation.  Under  our  present  methods  of  op- 
eration, however,  excision  of  the  breast  is  almost  devoid  of  danger. 
It  is  justifiable  to  attack  these  growths  under  nearly  all  circumstances, 
and  to  follow  the  first  oj)eration  by  other  openitions  when  recurrence 
takes  place,  until  it  is  manifestly  imj)()ssible  for  the  knife  to  get  be- 
yond the  limits  of  infiltration  as  discernible  by  the  naked  eye.  It  is 
the  tendency  to  postponement  on  the  part  of  the  patient  and  the  en- 
couragement which  such  delay  receives  at  the  hands  of  some  phys- 
icians that  often  prevent  surgical  aid  being  given  until  the  gland 
is  considerably  involved  in  the  disease.  Patients  in  whom  secondary 
visceral  lesions  have  occurred,  are  not  proj>er  subjects  for  operation. 

In  j)roeeeding  to  attack  the  growth,  the  surgeon  must  recollect  that 
any  small  portion  of  the  infiltrated  tissue  left  l)ehind  is  a  source  of 
imminent  risk,  and  his  incisions  must,  therefore,  be  made  so  far  beyond 
the  limit  of  the  growth  as  to  avoid,  as  far  as  possible,  such  con- 
tingency. It  is  an  imj)erative  rule  that  the  axilla  be  opened  freely 
and  all  the  lymphatic  nodes  of  that  region  enucleated  in  every  case. 
It  is  wise  to  also  remove  the  lymph  nodes  above  and  below  the  clavi- 
cle and  the  greater  and  less  pectoral  muscles. 
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The  operation  of  excision  of  the  breast  is  performed  by  carrying 
an  elliptical  incision  around  the  gland,  about  three  quarters  of  an  inch 
from  its  circumference ;  and  then  removing  it  with  the  two  pectoral 
muscles  from  their  origins  to  a  point  near  their  insertions.  The  lymph 
nodes  and  fat  below  the  clavicle  should  also  be  removed.  This  is  done 
through  the  wound  made  by  the  excision  of  the  breast  gland.  The 
lymph  nodes  and  fat  in  the  axilla  should  also  be  extirpated  by  means 
of  an  incision  carried  outwards.  The  mass  can  be  removed  in  one 
large  piece  or  in  two  sections.  Some  operators  object  to  the  tumor  or 
the  implicated  tissue  being  incised,  lest  the  disease  be  spread  by  infec- 
tion of  the  knife  so  used  if  it  be  employed  for  other  steps  of  the 
operation.  It  is  wise  when  operating  in  the  axilla  to  clear  away  the 
tissue  around  the  axillary  vein  freely  first,  in  order  that  its  location 
may  be  clearly  appreciated.  Laceration  of  the  vein  gives  rise  to 
copious  hemorrhage.  It  is  easily  arrested,  however,  by  lateral  liga- 
ture, by  suturing  the  opening  in  the  vessel  with  fine  catgut  or  by 
grasping  the  margin  of  the  tear  with  hemostatic  forceps,  which  should 
be  allowed  to  remain  in  the  wound  for  forty  eight  hours.  The  skin 
covering  the  posterior  portion  of  the  axilla  should  be  perforated  for  the 
admission  of  a  rubber  drainage  tube,  which  will  permit  the  exit  of 
wound  fluids  while  the  patient  lies  upon  her  back.  A  triangular  flap 
of  skin  raised  from  the  neck  will  uncover  the  space  between  the  outer 
edge  of  the  sterno-mastoid  muscle  and  the  clavicle  and  permit  removal 
of  the  supra-clavicular  nodes.  This  step  should  not  be  omitted.  Mam- 
mary carcinoma  or  sarcoma  should  be  attacked  early  and  radically. 

The  axillary  wound  is  then  closed  by  sutures,  and  the  raw  surface  left 
by  the  removal  of  the  breast  somewhat  contracted  by  strong  sutures  car- 
ried across  it.  A  considerable  degree  of  approximation  can  be  obtained 
if  the  skin  and  subcutaneous  tissue  are  separated  from  the  chest  wall 
by  dissecting  up  the  edges  a  short  distance.  It  is  well  to  place  over  the 
open  surface  a  piece  of  perforated  rubber  tissue  or  Lister  protective 
before  applying  the  gauze  dressing,  because  the  gauze  placed  directly 
over  the  raw  surface  becomes  adherent  from  the  drying  of  the  secre- 
tions, and  gives  pain  when  the  dressing  is  removed.  Skin  grafts  or 
fikin  shavings  to  hasten  healing  may  be  applied  at  once  or  after  granu- 
lation has  been  established — say  at  the  end  of  ten  days. 

If  the  disease  returns,  secondary  operations  should  be  done  promptly. 
In  order  to  get  access  to  the  tissues  high  up  in  the  axilla,  around  the 
axillary  artery  and  vein,  it  will  probably  often  be  wise  to  amputate 
the  arm.  This  will  give  better  opportunity  to  thoroughly  extirpate 
infiltrated  tissue  and  excise  the  involved  artery  and  vein,  the  coats  of 
which  may  be  the  seat  of  malignant  disease. 


INDEX. 


ABDOMEN.  aspiraUon  of,  620 
exploratory  incision  of,  621 
method  of  operating  upon,  614 
section  of,  621 
tapping  of,  620 
wound»of,  614 

hydrogen  test  for,  631 
Abdominal  abscess,  621 

cavity,  drainage  of,  617 

irrigation  or  washing  out  of, 
operations,  method  of  penorming, 

after-treatment,  618 

purgatives  after,  619 
section,  615 
surgeiT,  614 
Abscess,  42 

abdominal,  621 
acute,  42 
alveolar,  597 
atheromatous,  283 
cerebral,  200 
chronic,  44 
cold,  44 

in  caries,  337 
contents  of,  43 
definition  of,  42 
diagnosis  of,  44 
diirase,  43 
drainage  of,  45 
embolic,  59 
fluctuation  in,  44 
in  amputation  stumps,  795 
in  bones,  treatment  of,  341 
incision  of,  45 
in  spinal  tuberculosiB,  497 
intermeningeal,  203 
ischio-rectal,  698 
metastatic,  44 
of  antrum,  570 
of  bone,  340 

of  bone,  arthritis  from,  341 
of  chest,  580 
of  frontal  sinuses,  570 
of  ioints,  488 
of  kidney,  715 

tubercular,  718 
of  liver,  654 
of  lung,  585 

of  mammary  glands,  808 
of  mediastinum,  586 
of  pancreas,  658 
of  rectum,  698 
of  tongue,  601 
of  tonsils,  603 
of  vulva,  772 
opening  of,  45 
palmar,  187 


Abscess,  parietal,  of  abdomen,  622 

pelvic,  621 

perin^.     (See  Abscess,  ischio-rectal. ) 

perinephric,  717 

peri-rectal,  699 

phlegmonous,  43 

pointing  of,  44 
I  psoas,  496 

I  pulmonary,  585 

616  .         putrefaction  in,  43 
614  retro-pharyngeal,  605 

spontaneous  opening  of,  43 

subcranial,  203 

treatment  of,  45 

tubercular,  44 
of  bones,  340 

varieties  of,  42 
Absorbents,     (oee  Lymphatics. ) 
Absorption  of  spine.     (See  Spondylitis. ) 
Acetabulum,  fracture  of,  409 

perforation  of,  in  hip  disease,  504 
Achilles,  tendon  of.  (See  Tendo  Achillis. ) 
Acromion,  fracture  of,  416 
Actinomycosis,  74 
Actual  cautery,  153 
Acupressure,  methods  of  applying,  255 

of  arteries,  255 

of  varicose  veins,  266 
Acupuncture,  154 

in  neuralgia,  227 
Adenitis,  269 

Adenocele.     (See  Adenitis. ) 
Adenoid  tumors.     (<6nm  Adenomas. ) 
Adenoid  vegetations  in  pharynx,  566 
Adenoma,  103 

Adhesions  of  vulvar  lips,  772 
Air  bed,  in  fractures,  363 

in  veins,  259 

passages,'  diseases  of,  571 
foreign  bodies  in,  571 
Ala  of  nose,  restoration  of,  163,  569 
Albuminous    degeneration.       (See  .Myx- 

oedema. ) 
Allis*s  test  for  femoral  fracture,  456 

for  hip  dislocations,  543 
Alopecia  in  syphilis,  80 
Alteratives  in  inflammation,  38 
Alveolus,  abscess  of,  597 
Amputation,  790 

antipyretic.     (See   Amputation,    pri- 
mary.) 

by  kteral  flaps,  792 

carpo-metacarpal,  798 

Chopart's,  803 

circular  method,  792 
oblique,  793 

contra-indicatioos  for,  791 
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Amputation,  definition,  790 
flaps,  791 

for  bone  tumors,  345 
for  elephantiasis,  173 
for  gangrene,  55 

for  phalangeal  fractures,  450,  483 
in  caries,  340 
indications  for,  790 
in  secondary  hemorrhage,  257 
instruments  required  for,  791 
inter-carpal,  798 
intermediate,  790 

intrapyretic.     {See    Amputation,  sec- 
ondary. ) 
Lisfranc's,  803 
location  of,  791 
metacarpo-phalangeal,  799 
metapyretic.    (See  Amputation,  inter- 
mediate. ) 
metatarso-phalangeal,  804 
necrosis  of  bones  after,  331 
PirogofTs,  803 
points  of  election  in,  791 
primary,  790 
of  arm,  797 

of  breast,  810.    (See  Excision  of  mam- 
mary glands. ) 
of  forearm,  798 
of  hand,  798 
of  leg,  802 

of  penis,  771.   (See  Penis,  excision  of. ) 
of  phalanges,  of  foot,  804 

of  hand,  799 
of  shoulder  joint,  796 
of  shoulder  girdle,  796 
of  thigh,  801 
of  thumb,  799 
secondary,  790 
site  of,  791 

stumps,  affections  of,  795 
Syme's,  803 
tarso-metatarsal,  803 
through  ankle  joint,  802 

elbow  joint,  797 

hip  jomt,  800 

knee  joint,  801 

medio-tarsal  joint,  803 

metatarsus,  803 

shoulder  joint,  796 

wrist  joint,  798 
time  for,  791 
varieties  of,  790,  791 
Amussat's  method  of  colostomy,  645 
Anaesthesia,  134 

accidents  during,  138 
chloroform,  135,  136 
cocaine,  134 
ether,  135 

and  oxygen,  138 
local,  134 
nitrous  oxide,  135 
primary,  137 
Anal  fissure,  703 

fistule,  700 
Anastomo-'is,  intestinal,  651 

after  resection  of  intestine,  653 


AneFs  method  of  ligation,  301 
Anemia,  acute,  bandaging  of  limbs  in,  248 
compression  of  aorta  in,  248 
from  hemorrhage,  244 
transfusion  in,  l48 
Aneurism,  283 

aphonia  in,  289 

bruit  in,  290 

causes  of,  286 

drsoid.     ( See  Arterial  varix. ) 

course  of,  293 

diagnosis  of,  291 

dissecting,  284 

fusiform,  285 

laminated  fibrin  in,  288 

murmur  in,  290 

paralysis  in,  289 

pathology  of,  287 

pulsation  of,  289 

racemose.     (See  Arterial  varix. ) 

recurrent  pulsation  in,  302 

sacciform,  285 

special.     (See  Individual  arteries. ) 

symptoms  of,  288 

terminations  of,  293 

thrill  of,  290 

traumatic,  274 

treatment  of,  294 

by  arterial  compression,  295 

by  excision  of  sac,  295 

by  flexion  of  joints,  297 

by  ligation  of  arteries,  299 

by  rubber  bandage,  298 

by  tourniquets,  297 

contra-indications  for  ligation  in, 

302 
indications  for  ligation  in,  302 
varicose,  278 
varieties  of,  284 
Aneurismal  varix,  275 
Aneurismoid  varix,  276 
Angeioleucitis,  266 
Angeioma,  100 
cavernous,  101 
treatment  of,  102 
Angular  curvature  of  spine,  495 
Animals,    rabid,    bites  of     (See    Hydro- 
phobia ;  poisoned  wounds. ) 
Ankle  joint,  amputation  through,  802 
dislocations  of,  549 
excision  of,  558 
Ankles,  weak.  786 
Ankylosis,  511 

continuous  extension  in,  513 
excision  in,  513 
in  arthritis,  489 
of  elbow,  after  fractures,  432 
of  spine,  503 
passive  motion  in,  512 
rupturing  of  adhesions  in,  512 
Anodynes  in  inflammation,  38 
Anterior  tibial  artery.     (See  Artery. ) 
Antero-posterior  curvature  of  spine,  495 
Anthrax,  74 

Antipyretic    amputation.     (See    Amputa- 
tion, primary. ) 
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Antram,  abecess  of,  570 
AntiBepsis,  143 

Andfleptics  in  inflammation,  36 
Anus,  artificial,  638 

repair  of,  639 

eczema  of,  688 

fissure  of,  703 

fistula  of,  700 

imperforate,  687 

malformations  of,  687 

painful  ulcer  of.   ( See  Anus,  fissure  of. ) 

prolapse  of   ( See  Kectum,  prolapse  of ) 

pruritus  of,  688 

tumors  of,  709 

ulceration  of,  705 
Aphasia  in  brain  injury,  207 
Aphonia  from  foreign   bodies  in  oesoph- 
agus, 606 

in  aneurism,  289 
Apostoli's  treatment  of  uterine  tumors,  659 
Apparatus,  aspiration,  155 

extension  or  traction,  462 

for  spinal  curvatures,  781 

to  prevent  semilunar  dislocations,  549 
Appenaicitis,  640 

Appendix   vermiformis,  inflammation  of, 
640 

excision  of,  643 
Arm,  amputation  of,  797 
Arterial  hematoma,  272 

varix,  322 
Arteries,  atheroma  of,  282 

acupressure  of,  255 

calcification  of,  282 

collateral  circulation  in,  246 

degenerative  changes  in,  282 

inflammation  of,  279 

ligation  of,  250 

in  continuity,  304 
in  lingual  cancer,  602 
in  secondary  hemorrhage,  256 
of  special.     (See  Individual  ar- 
teries.) 

ossification  or,  283 

torsion  of,  254 

varicose,  322 

wounds  of,  242,  271 
Arteriotomy,  154.     (See  also  Bleeding. ) 
Arterio-venous  fistules,  275 
sacculated,  278 

wounds,  275 
Arteritis,  279 

idiopathic,  281 

rheumatic,  281 

syphilitic,  281 

traumatic,  280 
Artery,  anterior  tibial,  ligation  of,  315 

axillary,  ligation  of,  309 

brachial,  ligation  of,  309 

brachio-cepnalic.     (See  Artery,  inno- 
minate. ) 

common  carotid,  ligation  of,  313 
iliac,  ligation  of,  320 

external  carotid,  ligation  of,  314 
iliac,  ligation  of,  320 

femoral  ligation  of,  318 

52 


Artery,  intercostal,  hemorrhage  from,  582 
rupture  of,  in  rib  fractures,  405 
treatment  of,  405 
internal  carotid,  ligation  of,  314 

iliac,  nation  of,  321 
posterior  tibial,  ligation  of,  315 
radial,  ligation  of,  307 
subclavian,  ligation  of,  311 
ulnar,  ligation  of,  307 
Arthrectomy,  551 
in  caries,  340 
Arthritis,  488 
atrophic,  493 
deformans,  492 
from  bone  abscess,  341 
gonorrhoeal,  489 
of  hip  joint,  504 
abscess  in,  506 
deformity  in,  506,  510 
posture  in,  504 
treatment  of,  507 
of  sacro-iliac  articulation,  503 
of  vertebral  articulations,  495 
dii^osis  of,  498 
pathology  of,  495 
treatment  of,  499 
rheumatoid,  492 
suppurative,  488 
syphilitic,  492 
tuoercular,  490 

o£  special  joints.     ( See  Individual 

joints. ) 
prognosis  of,  491 
treatment  of,  491 
Arthrotomy,  550 

Articular  changes  in  dislocations,  519 

in  hysteria,  493 
in  locomotor  ataxia,  493 
in  neuralgia,  493 
Artificial  anus,  638 

limbs,  795 
Asepsis,  143 

Aseptic  wound  fever,  57 
Aspiration,  155 

hypodermatic,  155 
of  abdomen,  620 
of  bladder,  738 
of  hydrocephalus,  199 
of  joints,  550 
of  liver  abscess,  654 
of  pericardium,  240 
of  pleura,  583 
Aspirator,  155 
Asthenic  fever,  33 
Astragalus,  dislocations  of,  550 
Astringents  in  inflammation,  36 
Asymmetry  of  lower  limbs  in  spinal  curva- 
tures, 781 
Ataxia,  locomotor,  joint  changes  in,  493 
Atheroma,  282 
Atlo-axoid  dislocations,  527 
Atony  of  bladder,  736 
Atrophy  of  bones,  342 
Auscultation  of  oesophagus,  610 
Autotransfusion,  248 
Axillary  artery.     (See  Artery.) 
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Axillary  glands,  infiltration  of,  in  mam- 
mary carcinoma,  811 

BACILLUS  pyocyaneus,  40 
of  tetanus,  65 

taberculosis,  72 
Bacteria,  22 
riT!!  varieties  of,  22 
Balanitis,  770 
Balano-posthitis,  770 
Bandage,  Barton's,  400 

Esmarch's,  145,  791 

for  fractured  ribs,  407 

Morton's,  407 
Bandages,  gypsum,  371 
Barbadoes  leg.     (See  Elephantiasis. ) 
Barton's  bandage,  400 
Basedow's  disease.     {^See  Goitre,   exoph- 
thalmic. ) 
Battey*  8  operation.     {«Spe  Oophorectomy. ) 
Bed,  air,  in  fractures,  363 

fracture,  363 

water,  in  fractures,  363 
Bedsores  from  splints,  369 

in  spinal  fractures,  382 
Bifid  spine,  217 

uvula.     [See  Palate,  cleft. ) 
Bites  of  rabid  animals.  ( See  Hydrophobia. ) 
Bladder,  aspiration  of,  738 

atony  of,  736 

calculi  in,  730 

congenital  malformations  of,  725 

displacements  of,  726 

exstrophy  of,  725 

foreign  bodies  in,  735 

injuries  of,  735 

inflammation  of,  726 

methods  of  examination,  724 

neuroses  of,  729 

operations  upon,  738 

paralysis  of,  729 

ribbed  and  sacculated,  727 

sounding  of,  732 

stone  in,  730 

tuberculosis  of,  729 

tumors  of,  729 

urinary  examination  of,  713 

washing  out  of,  728 
Bleeding,  154 

Blenorrhagia.     (See  Urethritis,  specific.) 
Blood,  abstraction  of,  154 

coagulation  of,  in  hemorrhage,  245 

examination  of,  237 
surgical  uses  of,  238 

extravasation  of,  242 

hyperinoeis  of,  29 

inflammatory,  28 

in  inflammation,  28 

transfusion  of,  248 
Blood  clot,  healing  by,  236 

organization  of,  246,  336 
Bloodless  method  of  operating,  Esmarch's, 

145,  791 
Bloodletting,  154 

in  inflammation,  36,  37 
Blood  vessels,  in  inflammation,  27 


Bodies,  foreign,  in  nose,  561 
in  tongue,  601 
loose,  in  hydrocele  of  tunica  vaginalis. 
761 
in  joints,  513 
rice-like,  193 
Body,  thyroid,  diseases  of,  587 
Boi(  gum,  597 
Boils,  167 
Bond's  splint,  447 
Bone,  aliecess  of,  340 
driU,  524 

death  of.     (See  Necrosis. ) 
crafting  of,  334 
mflammation  of,  325 
plates,  Senn's  decalcified,  for  anasto- 
mosis, 651 
softening  of,  343 
transpla!ntation  of,  334 
ulceration  of.     (See  Caries. ) 
Bones,  atrophy  of,  342 
bending  of,  345 
caries  of,  336 

cold  abscess  in,  337,  340 
drilling  of,  in  abscess,  341 

in  ununited  fracture,  376 
erosion  of.     (See  Caries. ) 
exfoliation  of,  331 
hjrpertrophy  of,  342 
injuries  of,  345 
in  osteomalacia,  343 
mortification  of,  330 
necrosis  of,  330.     (See  also  Necroab. ) 
of  face,  fracture  of,  396 
resection  of,  in  ununited  fracture,  377 
sclerosis  of,  326 
tuberculosis  of,  337,  340 
tumors  of,  344 

amputation  for,  345 
central,  344 
endosteal,  344 
periosteal,  344 
ulceration  of,  tuberculous,  337 
wiring  of,  in  ununited  fracture,  377 
Bony  ankylosis.     ( See  Ankylosis. ) 
Bougie,  bulbous,  753 
dilating,  753 
exploring,  753 
filiform,  754 
oesophageal,  611 

introduction  of,  612 
rectal,  708 
whalebone,  754 
Boutonnidre  operation  on  urethra.     (See 

External  urethrotomy. ) 
BoweL     (See  Intestines. ) 
Bow-legs,  787 

Brachiid  artery.     (See  Artery. ) 
Brachio-cephalic  artery.     (See  Artery,  in- 
nominate. ) 
Brain,  abscess  of,  200 
compression  of,  212 

trephining  for,  215 
concussion  of,  210 
contusion  of,  210 
dropsy  of,  198 
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Brain,  fungus  of,  209 

hernia  of,  209.     {Set  also  Fungus  cer- 
ebri. ) 
congenital,  198 

inflammation  of,  199 

operative  treatment,  202 
sequelae,  202 
symptoms,  200 
treatment,  201 

injuries  of,  208 
aphasia  in,  207 

Cnevne-Stokes  respiration  in,  207 
choked  disk  in,  207 

laceration  of,  210 

lesions,  localization  of,  203 

trephining  for  lesions  of,  202 

tumors  of,  215 

wounds  of,  209 
Brasdor's  method  of  ligation,  301 
Breast.     (See  Mammary  glands. ) 

adeno-carcinoma  of,  109 

diseases  of,  806 

excuuon  of,  813 
Broca's  square,  205 
Bronchocele,  588 

exophthalmic,  588 
Bruise.     (See  Contusions. ) 
Bruit,  in  aneurism,  290 
Bryant's  fractured  clavicle  apparatus,  414 

rectangle,  455 
Bubo,  syphilitic,  79 

Bubonocele,  680.     (See  Hernia,  inguinal. ) 
Bulbous  bougie,  753 
Bullets,  extraction  of,  131 
Bunion,  196 
Bums,  174 

constitutional  effects  of,  175 

deformity  from,  175 

duodenal  ulcer  from,  175 

erysipelas  in,  175 

erythematous,  174 

from  chemicals,  174 

from  electricity,  174 

from  X-rays,  174 

necrotic,  174 

prevention  of  cicatricial  contraction 
in,  177 

treatment  of,  176 

vesicating,  174 
Bursa,  adventitious,  194 

inflammation  of,  194 
Bursituj,  194 

chronic,  195 

treatment  of,  195 
Button,  Murphy's,  650 

CALCULI,  crushing  of,  734 
encysted,  733 
in  gall  bladder,  656 
in  urachus,  615 
prostatic,  748 
renal,  719 
urethral,  755 
vesical,  730 

causes  of,  730 

construction  of,  731 


Calcoli,  vesical,  diagnosis  of,  732 
number  of,  731 
sounding  for,  733 
symptoms  of,  732 
treatment  of,  733 
solvent,  733 
varieties  of,  731 
Calibre  of  urethra,  method  of  determining^ 

753 
Callous  ulcer,  48.     (See  also  Ulcer. ) 
Callus,  in  joint  fractures,  361 
in  repair  of  fractures,  359 
provisional,  360 
Canal  of  Nuck,  hydrocele  in,  760 
Cancer,  111.     (See  cdao  Carcinoma ;  epi- 
thelioma and  sarcoma. ) 
Canula,  tracheal,  576 
Caput  obstipum.     (See  Torticollis. ) 
Carbuncle,  168 

incision  of,  170 
Carcinomas,  109 
colloid,  112 
hard,  HI 
encephaloid,  112 
of  bladder,  729 
of  mammary  glands,  811 
of  penis,  771 
of  rectmn,  709 
scirrhous.  111 
skin,  113 
soft,  112 
Caries,  47 

amputation  in,  340 
arthrectomy  in,  340 
central,  340 
dry,  337 
of  bone,  336 
symptoms  of,  338 
treatment  of,  339 
Carotid  artery.     (See  Artery. ) 
Carpal  bonesf  ezcinon  of,  556^ 

fractures  of,  448 
Carpus,  dislocations  of,  539 
excision  of,  556 
fractures  of,  448 
Cartilage,  epiphyseal,  inflammation  of,  342 
Cartilages,  dislocations  of  costal,  528 

ensiform,  528 
epiphyseal,  350 
semilunar,  549 
fractures  of  costal,  408 
kryngeal,  402,  571 
nasal,  396 
repair  of,  361 
loose,  in  joints,  513 
Caruncle  of  urethra,  756 
Castration,  767 
Catarrh,  nasal,  563 

purulent,  26 
Catgut  ligatures,  147 

rings,  for  intestinal  anastomosis,  652 
sutures,  146 
Cathartics  in  inflammation,  37 
Catheter,  sterilization  of,  756 
Catheterization,  in  spinal  inflammation, 221 
of  ureters,  723- 
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Catheterization  of  urethra,  756 

in  female,  758 
Cauliflower  growths,  108 
Cautery,  153 

in  neuralp^  227 

in  neuritis,  223 
Cellular  erysipelas,  63 
Cellulitis,  difl^,  63 
Cerebral  abscess,  203 

fungus,  209 

hemorrhage,  203 

localization,  203 
Cerebritis,  199 
Cerebrospinal  fluid,  escape  of,  in  cranial 

fracture,  390 
Cervical  glands,  infiltration   of,   in  mam- 
mary carcinoma,  811 
Chancre,  diagnosis  of,  diflerential,  82 

hard,  77 

infecting,  78 

of  Up,  596 

of  mouth,  600 

phagedenic,  78 

syphilitic,  77 
Chancroid,  diagnosis  of,  diflerential,  82 

of  penis,  7/0 
Charbon,  74 
Charcot's  disease,  493 
Chemicals,  bums  from,  174 
Chest,  abscesses  of,  580 

contusions  of,  580 

diseases  of,  580 

sinus  of,  585 

wounds  of,  581 
Cheyne-Stokes  respiration,  in  brain  injury, 

207 
Chilblain,  179 

Chimney  sweep's  cancer,  760 
Chloroform  ansesthesia,  135 
Choked  disk  in  brain  injury,  207 
Cholecystectomy,  657 
Cholecvstotomy,  656 
Cholehthotomy,  657 
Chondromas,  95 
Chopart'  s  amputation,  803 
Chordee,  750 
Chronic  abscess,  44 

ulcer,  48 
Chyluria,  738 

Cicatrices  of  neck,  treatment  of,  162 
Cicatricial  contraction,  prevention  of,  177 

treatment  of,  178 
Cicatrix,  contracting,  from  bums,  175 

keloid  in,  175 
Circulation,  collateral,  246 
in  lymphatics,  266 
venous,  247 
Circumcision,  768 
Cirsocele.     ( See  Varicocele. ) 
Cirsoid  aneurism.     [See  Arterial  varix. ) 
Clamp,  for  hemorrhoids,  696 

for  resection  of  intestine,  648 
Clap.     [See  Gonorrhoea. ) 
Clavicle,  dislocations  of,  530 

fractures  of,  411 

treatment  of,  413 


Clavus,  166 

Closed  ulcer,  44 

Cleemann's  test  for  femoral  fracture,  456 

aeft  palate,  593 

Cloaoe  in  necrosis,  331 

Clove-hitch  knot,  524 

Club-foot,  782 

bursffi  upon,  782 

operative  treatment  of,  783 
Coagulation  necrosis,  53 
Coagulum  in  hemorrhage,  245 
Cocaine  anaesthesia,  134 
Coccygodynia,  from  coccygeal  fracture,  411 
Coccyx,  dislocations  of,  527 

fracture  of,  410,  411 

coccygodynia  from,  411 
Coeliotomy,  615 

Cold  abscess,  44.     [See  also  Abscess. ) 
Cold  in  inflammation,  35,  38 
Colectomy,  647 
Colic,  renal,  719 
Collapse.     (See  Shock. ) 
Collar-bone.     {See  Clavicle. ) 
Collateral  circulation,  246 
in  arteries,  246 
in  lymphatics,  266 
venous,  247 
CoUes'  s  fracture.    ( See  Radius,  fracture  of. ) 
Collodion  dressing,  152 
Colloma,  112 
Colon,  excision  of,  647 
Colostomy,  645 
Colotomy,  645 

Amussat'  s  method,  645 

inguinal,    647.        (See   Laparo-colos- 
tomy.) 

in  stricture  of  rectum,  708 

Littr^'s  method,  647 

lumbar,  645 
Columella,  nasal,  absence  of,  593 
Columna  of  nose,  restoration  of,  569 
Compound  fractures.    ( See  Open  fractures.  ) 
Compression  in  aneurism,  295 

in  inflammation,  37 

of  brain,  212 
Compressors,  arterial,  297 
Concussion  of  brain,  210 

of  si)inal  cord,  222 
Condyle  of  lower  jaw,  excision  of,  552 
Congenital  deformities  of  joints,  484 

dislocations,  484 

hemia,  680 
Congestion,  18 

Constipation  in  strangulated  hemia,  666 
Continuous  suture  of  intestine,  649 
Contraction,  cicatricial,  175 

Dupuytren's,  190 
Contusion  of  brain,  210 

of  chest,  580 
Contusions,  122,  125 
Cord,  spinal,  concussion  of,  22t 
contusion  of,  221 
inflammation  of,  218 
laceration  of,  221 
wounds  of,  221 
Coms,  107,  166 
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Corns,  excision  of,  167 

Costal  cartilages,  dislocations  of,  528 

fractures  of^  408 
Counter-irritation,  153 

by  blisteis,  153 

by  cauteiy,  153 

in  inflammation,  37 
Cowper,  glands  of,  inflammation  of,  751 
Cowperitis,  751 
Coxalgia,  504 
Coxitis,  504 

Cranial  fractures,  bleeding  from  ear  in,  389 
Craniectomy,  215 
Cranium,  fractares  of,  387 
treatment  of,  390 
trephining  in,  392 
Crepitation,  in  fracture,  353 

in  thecal  cysts,  193 
Crepitus,  in  dislocations,  521 

in  fractures,  353 

in  thecitls,  186 
Cupping  in  inflammation,  36 
Curvature  of  spine,  antero-posterior.     {See 

Spondylitis.) 
Cutaneous  erysipelas,  63 
Cutting  off  arterial  supply  in  inflamma- 
tion, 36 
Cylindroma,  114 
Cyphosis.     ( See  Spondylitis. ) 
C^rtometer,  Wilson's,  207 
C>t,  thecal,  192 
Qrsts,  hydatid,  115 
Cystitis,  726 

acute,  726 

chronic,  726 

in  spinal  fracture,  382 
Cystomas,  115 
Cystoscope,  724 
C^rstotomy,  lateral,  740 

perineal,  740 

supra-pubic,  742 
Cysts,  115 

branchial,  586 

congenital  of  neck,  586 

hydatid,  115 

of  liver,  654 

of  jaw,  599 

of  kidney,  720 

of  mammary  glands,  810 

of  mouth,  597 

of  ovary,  659 

rupture  of,  661 
tapping  of,  662 

of  pancreas,  658 

of  spleen,  658 

of  thyroid  gland,  589 

DECALCIFIED  bone  plates,  651 
Deformities  of  bladder,  congenital,  725 
of  nasal  septum,  567 

operations  for,  568 
of  nose,  567 
Deformity  after  fracture  at  ankle,  479 
angular,  of  spine,  495 
division  of  muscles  in,  188 
of  tendons  in,  189 


Deformity  from  muscular  paraljrsis,  187 

from  nasal  fracture,  ^7,  667 

from  spastic  paraljrsis,  187 

from  tenosjjrnovitis,  186 

jpmstock,  in  humeral  fractures,  427 

immediate  correction  of,  after  tenot- 
omy, 189 

in  dislocations,  520 

in  fractures,  352 

in  hip  disease,  506 

of  joints,  congenital,  484 
Deligation.     ( See  Ligation. ) 
Delirium,  febrile,  231 

nervous,  230 

traumatic,  230 
asthenic,  230 
inflammatory,  230 
septic,  230 

tremens,  traumatic,  230 
treatment  of,  232 
Demarcation,  line  of,  54 
Depressants  in  inflammation,  38 
Diaphoretics  in  inflammation,  37 
Diaphragm,   paralysis  of,  in  spinal  frac- 
ture, 383 
Diastasis,  350 

at  symphysis  pubis,  408 
Diathesis,  hemorrhagic,  247 
Diet,  in  inflammation,  38 
Diffiise  cellulitis,  63 
Diffuse  abscess,  43 

suppuration,  40 
Dilatation  of  female  urethra,  759 

of  oesophagus,  611 
in  stricture,  611 

of  rectal  strictures,  708 

of  stomach  in  pyloric  cancer  or  stric- 
ture, 629 

of  urethra,  753 
Dilated  oesophagus,  609 
Dilator,  oesophageal,  612 

tracheal,  577 
Diphtheritic  inflammation,  34 
Director,  Levis' s  hernia,  676 
Disarticulation.    {See  Amputation  through 

joints. ) 
Disease,  micro-organisms  associated  with, 

22 
Disk,  choked,  in  brain  injury,  207 
Dislocations,  518 

congenital,  484 

crepitus  in,  521 

definition  of,  518 

deformity  in,  520 

false  joints  in,  519 

in  hip  disease,  504 

obturator,  543 

of  ankle  joint,  550 

of  astragalus,  550 

of  atlas,  527 

of  axis,  527 

of  carpal  bones,  539 

of  carpus,  539 

of  cartilages,  518 
costal,  528 
1  ensiform,  528 
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Dblocation,  of  cartilages,  semilunar,  549 

of  clavicle,  530 

of  coccyx,  527 

of  elbow,  537 

of  femur,  541 
old,  547 

of  fibula,  549 

of  hip  joint,  541 

of  humerus,  532 

of  jaw,  529 

of  Knee  joint,  547 

of  lower  maxilla,  529 

of  metacarpal  bones,  540 

of  metatarsal  joints,  550 

of  muscles,  185 

of  patella,  548 

of  phalanges  of  hand,  540 
of  toes,  550 

of  radius,  537,  539 

and  ulna,  conjoint,  537 
divergent,  538 

of  ribs,  528 

of  scapula,  531 

of  semilunar  cartilages,  549 

of  shoulder,  532 

of  special  joints,  526 

of  sternum,  528 

of  tarsal  joints,  550 

of  tarsus,  550 

of  tendons.  185 

of  thigh,  541 

of  thumb,  540 

of  tibia,  547 

of  tibio-fibular  joint,  549 

of  tibio-tarsal  joint,  550 

of  ulna,  537,  539 

of  vertebrae,  526 

of  wrist  joint,  539 

old,  518 

treatment  of,  525 

patholoi^  of,  518 

prognosis  of,  522 

reduction  of,  522 
force  in,  524 

symptoms  of,  520 

treatment  of,  522 
Dissection  wounds,  129 
Distortion  or  sprain,  517 
Distortions  of  joints,  517 
Diuretics  in  inflammation,  37 
Division  of  tendons.     ( See  Tenotomy. ) 
Dorsal  dislocations  of  femur,  541 
Douche  for  foreign  bodies  in  nose,  561 
Drainage  in  empyema,  584 

in  suppurating  joints,  489 

of  abdominal  cavity,  617 

tube  in  empyema,  584 
Drainage  tubes,  abdominal,  617 

glass,  617 
Dressings,  150 

collodion,  152 

fixed.     {See  Gypsum  dressings. ) 

gypsum,  371 

piaster  of  Paris,  371 
Dropsy  of  joints,  485 
Dry  gangrene,  53 


Duodenal  ulcer,  from  bums,  175 

Duodenostomy.     {See  Intestinal  anastomo- 
sis.) 

Dupuytren's  contraction,  190 

Dura    mater,    fungus   of.      {See    Fungus 
cerebri. ) 

Dysphagia,  from  aneurism,  289 

from  loreign  bodies  in  oesophagus,  606 
from  oesophageal  obstruction,  610 
in  retro-pharyn^eal  abscess,  605 

Dyspnoea,  from  foreign  bodies  in  oesopha- 
&ps,  606 
in  Kyphosis,  780 
in  retro-pharyngeal  abscess,  605 
in  spinal  inflammation,  219 

EBURNATION  of  bone.     {See   Osteo- 
myelitis. ) 

Eochymosis  in  fractures,  355 
Ectropion,  161 
Efiusion,  pleural,  583 

purulent,  26,  42 
Elbow  joint,  amputation  through,  797 

ankylosis  of,  after  fracture,  432 

dislocations  of,  537 

excision  of,  554 
Electricity,  bums  from,  174,  180 

injuries  from,  180 

in  neuralgia,  227 

in  uterine  tumors,  659 
Electrical  currents,  injuries  due  to,  180 
Electro-cautery,  154 
Elephantiasis,  Arabian,  172 

Grecian,  172 

of  scrotum,  760 

of  vulva,  773 

treatment  of,  by  arterial  ligation,  173 
Embolic  abscess,  59 
Embolisih,  236 

fat,  120 

in  fractures,  358 
Embolus,  59,  236 

venous,  59 
Emetics  in  inflammation,  37 
Emphysema,  in  chest  wounds,  581 

in  nasal  fractures,  396 

in  neck  wounds,  586 

in  wounds  of  oesophagus,  606 
Emprosthotonos  in  tetanus,  66 
Empyema,  treatment  of,  584 
Encephalitis,  199 
Encephalocele,  198 
Encephaloid  carcinoma,  112 
Enchondroma,  96 
Encysted  calculi,  733 
Endostitis.     (See  Osteomyelitis. ) 
Ensiform  cartilage,  dislocation  of,  528 
Enterectomy,  647 
Entero-cholecystostomy,  657 
Enterocelc,  666 
Entero-epiplocele,  666 
Enterorrhaphy,  632 
Enterotome,  640 
Enterotomy,  638 

Enucleation.     {See  Individual  organs ;  ex- 
cisions. ) 
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Epididymis,  inflammation  of,  765 
Epididymitis,  765 
Epilepsy,  trephininc^  for,  394 

/aduonian,  204 
Epiphysis,  acromial,  separation  of,  417 

fractures  of,  350 
of  humerus,  419 

separation  of,  3o0 
in  ostitis,  327 
Epiphysitis,  342 
Epiplocele,  666 
Epistaxis,  561 
Epithelioma,  110,  113 

columnar,  114 

of  larynx,  574 

of  lip,  595 

of  oesopha^OiSy  609 

of  penis,  771 

of  rectum,  709 

of  scrotum,  760 

of  ton^e,  600 

of  vulva,  773 

squamous,  113 
Epulis,  598 
Equinia,  75 
Erasion  of  joints,  551 
Erysipelas,  63 

cellular,  63 

cutaneous,  63 

in  bums,  175 

in  wounds,  64 

pathology  of,  63 

phle^onous,  63 

simple,  63 

symptoms  of,  63 

treatment  of,  64 
Erythema  nodosum,  267 
Eschar,  174 
Estlander's    operation.      {See    Empyema, 

treatment  of. ) 
Ether  ansesthesia,  135 
Evacuator  for  litholapaxy,  739 
Exarticulation.       (<S^     Amputations     at 

joints. ) 
Excision  for  ankylosis,  551 

for  disease,  551 

of  ankle  joint,  558 

of  carpus,  555 

of  elbow  joint,  554 

of  Fallopian  tubes,  664 

of  hemorrhoids,  696 

of  hip  joint,  557 

of  interphalangeal  joints,  556,  560 

of  intestine,  647 
in  hernia,  677 

of  jaw,  for  epithelioma  of  lip,  596 

of  joints,  551 

for  ankylosis,  551 
for  injury,  551 
method  of,  551 

of  kidney,  722 

of  knee  joint,  557 

of  larynx,  575 

of  loose  bodies  from  joints,  513 

of  mammary  glands,  813 

of  metacarpal  bones,  556 


Excision  of  metacarpo-phalangeal  joints, 
556 

of  metatarso-phalangeal  joints,  560 

of  metatarso-tarsal  joints,  560 

of  nerves,  in  neuralgia,  228 

of  ovarian  cysts,  662 

of  penis,  771 

of  pylorus,  629 

of  rectum,  710 

of  ribs,  in  empyema,  584 

of  shoulder  joint,  553 

of  special   joints.      {See    Individual 
joints. ) 

of  spermatic  veins,  764 

of  spleen,  658 

of  tarsal  joints,  560 

bones  in  club-foot,  785 

of  temporo-maxillary  joint,  552 

of  testicle,  767 

of  thyroid  gland,  590 

of  tongue,  602 

of  tonsils,  603 

of  tunica  vaginalis,  763 

of  uterus,  659 

of  vermiform  appendix,  643 

of  wrist  joint,  555 
Exfoliation  of  bone,   331.     (Set  also  Ne- 
crosis. ) 
Exomphalos.     (iSee  Hernia,  umbilical.) 
Exophthalmic  goitre,  588 
Exostoses.     {See  fiones,  tumors  of. ) 

in  osteo-arthritis,  492 
Exostosis,  97 
Exploration  of  abdomen,  615 

of  <BSophagus,  612 

of  stomach,  612 

of  urethra,  749 
Exstrophy  of  bladder,  725 

operations  for,  725 

urinal  for,  725 
Extension  apparatus,  368 
Morton's,  508 

of  inflammation,  26 

vertical,  in  femoral  fractures,  465 
Extirpation.     (iSee  Excision. ) 
Extravasation  of  blood,  242 
Extroversion  of  bladder,  725 
Exudation  in  inflammation,  29 

of  lymph,  30 


IpACE,  fracture  of  bones  of,  396 
Fallopian  tubes,  diseases  of,  663 
excision  of,  664 
inflammation  of,  663 
False  ankylosis,  51 1 

joint,  in  dislocations,  519 
Fascia  lata,  relaxation  of,  in  femoral  frac- 
tures, 456 
palmar,  contraction  of,  190 

division  of,  in  Dupuytren*8  con- 
traction, 191 
Fat  embolism,  120 

in  fractures,  358 
Fecal  fistule,  639 
Feces,  impaction  of,  in  rectum,  690 
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Feoe^  incontinenoe  of,  in  ipinal  inflamma- 
tion, 382 
Felon,  186 
Femoral  artery.     {See  Artery,) 

hernia,  683 
Femur,  diBlocations  of,  541 
anterior,  542 
backward,  541 
dorsal,  541 
forward,  542 

ilio-femoral  ligament  in,  541 
iliac,  541 
ischiatic,  542 
obturator,  543 
old,  547 
posterior,  541 
pubic,  542 
thyroid,  543 
fractures  of,  451 

cervical  absorption  in,  453 

epiphyseal,  451,  465 

extension  or    traction  apparatus 

for,  462 
Allis's  test  for,  456 
Cleemann's  test  for,  456 
impaction  of,  452 
of  condyles,  465 
of  neck,  451 
of  shaft,  459 

treatment  of,  458,  460,  465 
vertical  extension  in,  465 
section  of,  in  knock-knee,  788 
Fever,  aseptic,  of  wounds,  57 
asthenic,  33,  230 
inflammatory,  32 
splenic,  74 
sthenic,  33 

suppurative.     {See  Pyemia. ) 
surgical,  32.     {See  aUo  Pyemia. ) 
symptomatic,  32 
traumatic,  32,  230 
typhoid,    rupture    or   perforation    of 

intestine  in,  630 
urethral,  754 
Fevers,  traumatic,  57 

pathology  of,  58 
causes  of,  59 
svmptoms  of,  60 
diagnosis  of,  61 
treatment  of,  61 
urinary^  754 
Fibrin,  lammated,  in  aneurisms,  288 
Fibrinous  inflammation,  25 
Fibromas,  93 
Fibro-myomas,  99 
Fibula,  dishx^tions  of,  549 

fractures  of,  472 
Filiform  bougies,  754 
Finger,  trigger,  190 
Fingers,  Dupuytren's  contraction  of,  191 

webbed,  781 
First  intention,  union    by.     {See  Union, 

primary. ) 
Fissure  of  anus,  703 

of  Rolando,  localiasation  of,  204 
Fistula  or  fistule,  46 


Fistuh^  anal,  700 

treatment  of,  701 
arterio-venoos,  275 
biliaiy,  657 
fecal,  639 
of  vagina,  775 
recto-urethral,  702 
recto-vesical,  702 
recto-vaginal,  702 
renal,  721 
salivary,  604 
urethral,  755 
urethro-vi^nal,  775 
vesico-vaginal,  775 
Fixed  dressings.     (&€  Dressings.) 
Flaps,  by  tramtfixion,  791 
Flat-foot,  786 
Floating  kidney,  714 

operations  for,  714 
Fluctuation  in  abscess,  44 
Foot,  club,  782 

flat,  786 
Forceps,  gnawing,  393 
pnimosis,  769 
rongeur,  393 
uretnral,  755 
Forearm,  amputation  of,  798 
fracture  of  bones  of,  433 
Foreign  bodies  in  air  passages,  571 
in  bladder,  735 
in  intestines,  630 

removal  of,  630 
in  nose,  561 
in  oesoi)hagus,  606 
in  rectum,  690 
in  stomach,  623 
in  tongue,  .601 
in  urethra,  755 
in  vermiform  ap^ieadiix,  641 
Formation  of  pus,  40 
Fnenum  of  tongue,  short,  600 
Fragilitas  ossium.     {See  Osteomalacia. ) 
Friction  in  inflammation,  37 
Fracture  bed,  363 
Fracture  box,  application  of,  476 
elevated,  478 
inclined  plane,  463 
nails,  368 

of  penis.     {See  Rupture  of. ) 
Pott* 8.     {See  Fibula,  fractures  of.) 
suspension  of,  476 
Fractures,  346 

blood  extravasation  in,  352,  355 

causes  of,  346 

closed,  347 

comminuted,  348 

complete,  349 

compound  or  open,  347 

repair  of,  361 
crepitus  in,  353 
dehnition  of,  346 
deformed,  union  in,  378 
deformity  following,  378 

in,  352 
delayed  union  in,  374 
diagnosis  of,  356 
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Fractures,  diagnosis  of  differential,  356 
displaoement  in,  351 
dressing  of,  365 
ecchymosis  in,  355 
epipn3r8eal,  350 

repair  of,  362 
extension  apparatus  for,  368 
fat  embolism  in,  358 
green-stick,  349 
fl^nshot,  of  joints,  373 
impacted,  348 

incisions  for  swelling  in,  364 
incomplete,  349 
into  joints,  treatment  of,  371 
method  of  examination  of,  352 
muscular  spasm  in,  356 
near  wrist  joint,  448 
oblique,  349 
oedema  in,  358 
of  acetabulum,  409 
of  acromion,  416 
of  bones  of  face,  396 
of  bones  of  foot,  482 

of  forearm,  433 

near  elbow  joint,  433 
of  carpus,  448 
of  cartilages,  costal,  408 

laryngeal,  402 

nasal,  396 
of  clavicle,  411 
of  coccyx,  410,  411 
of  costal  cartilages,  408 
of  cranium,  387 

bleeding  from  ear  in,  389 

escape  of  cerebro-spinal  fluid  in, 
390 

paralysis  in,  390 
of  epiphyses,  350 
of  femur,  451 

at  upper  end,  451 

at  lower  end,  465 

condyles,  465 

head  and  neck,  451 

shaft,  459 
of  fibula,  472 
of  humerus,  418 

condyloid,  425 

lower  end,  425 

diagnosis  of,  429 

shaft,  423 

supra-condyloid,  425 

upper  end,  418 
of  hyoid  bone,  401 
of  ilium,  408 
of  innominate,  408 
of  ischium,  408 
of  jaw,  lower,  398 

upper,  398 
of  larynx.  402 
of  malar  bone,  397 
of  malleolus,  474 
of  maxillary  bones,  inferior,  398 

superior,  398 
of  metacarpal  bones,  449 
of  metatarsal  bones,  483 
of  nasal  bones,  396 


Fractures,  of  nose,  396 
of  olecranon,  433 
of  patella,  466 
of  pelvic  bones,  408 
of  pelvis,  408 
of  phalanges  of  fingers,  450 

of  toes,  483 
of  pubes,  408 
of  radius,  436,  439,  448 

lower  end  of,  439 
of  ribs,  404 
of  sacrum,  408 
of  scapula,  416 
of  skull,  387 
of    special    bones.      {Set   Individual 

bones.) 
of  spine,  380 
of  sternum,  402 
of  tarsal  bones,  482 
of  tibia,  472 
of  trachea,  402,  571 
of  ulna,  433,  436,  438,  448 
of  vertebrae,  380 
of  zygoma,  397 
open,  347 

or  compound,  treatment  of,  372 
amputation  for,  373 
pathology  of,  350 
preternatural  mobility  in,  353 
prognosis  of,  358 
reduction  of,  363 
repair  of,  359 
retention  of  urine  in,  370 
Koentgen  ray  in,  357 
setting  of,  363 
simple,  347 
skiiMB^raphy  in,  357 
special,  380 
splints,  365 

moulded,  366 

gypsum,  366 

piaster  of  Paris,  366 
sprain,  349 
stiflhess  after,  358 
swelling  in,  355 
symptoms  of,  352 

constitutional,  356 
transverse,  348 
treatment  of,  362 

ambulant,  481 

air  and  water  beds  in,  363 

beds  for,  363 

extension  in,  368 

massage  in,  369 

traction  in,  368 

transportation  in,  362 
ununited,  374 

treatment  of,  376 
varieties  of,  347 
vicious  union  in,  378 
X-rays  in,  357 
Frontal  sinus,  abscess  of,  570 
Frostbite,  178 

erythematous,  178 
necrotic,  178 
treatment  of,  179 
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Frostbite,  yesicular,  178 

Functional  changes  in  inflammation,  32 

Fungous  nicer,  48 

Fungus  cerebri,  209 

of  brain,  209 
Furuncle,  167 
Furunculosis,  167 

GALL-BLADDER,  fistule  of,  667 
incision  of,  656 

wounds  and  injuries  of,  655 
Gall  ducts,  obstruction  of,  656 
Gall  stones,  removal  of,  657 
Galvano-puncture  in  neuralgia,  227 
Ganglion,  192 

compound,  193 

Gasserian,  excision  of,  229 
Gangrena  ori^     (See  Stomatitis,  gangren- 
ous.) 
Gangrene,  52 

amputation  for,  55 

causes  of,  52 

definition,  52 

dry,  63 

from  tight  bandaging,  365 

hospital,  56 

in  aneurism,  288 

line  of  demarcation  in,  54 

moist,  63 

of  bone.     {See  Necrosis. ) 

of  intestine  in  hernia,  677 

pulmonary,  585 

senile,  54 

symptoms  of,  53 

treatment  of,  54 
incisions  in,  65 

varieties  of,  53 
Ghmgrenous  stomatitia     {See  Stomatitis.) 

ulceration,  56 
Gaping,  dislocation  of  jaw  from,  529 
Grassenan  ganglion,  excision  of,  229 
Gastrectomy,  total,  628 
Gkistric  orifices,  strijcture  of,  629 
Gastro-enterostomy,  625,  651 
Gastrorrhaphy,  624 
Gastrectomy,  625 

feeding  after,  627 
Gastrotomy,  627 
Gathering.     {See  Abscess. ) 
Genital  organs,  diseases  and  injuries  of,  760 
Genu-valgum,  787 
Genu-varum,  787 
Gladiolus,  fractures  of,  403 
Glanders,  75 

Glands,  axillary,  infiltration  of,  in  mam- 
mary carcinoma,  81 1 

cervical,  infiltration  of,  in  mammary 
carcinoma,  811 
inflammation  of,  587 
tuberculosis  of,  587 

lymphatic,  inflammation  of,  269 

mammary,  diseases  of,  806 

vulvo-vaginal,  inflammation  of,  773 
Glottis,  u'dema  of,  571 
Glass  liquid.     {See  Sodium  silicate. ) 
Gleet,  752 


Gliomas,  98 
Glossitis,  600 

syphilitic,  600 
Glottis,  scarification  of,  571 
Goitre,  588 

excision  of,  590 

exophthalmic,  688 
Gonococci,  41,  750 
Gonorrhoea,  750 

chronic,  752 

complications  of,  751 

uretnral,  750 
Gonorrhceal  arthritis,  489 

conjunctivitis,  751 

ophthalmia,  751 

infection,  41 

urethritis,  750 

in  the  female,  775 
Grafting  of  bone,  334 

of  trephine  buttons,  396 
Grafts  of  omentum,  in  abdominal  opera- 
tions, 660 
Granny  knot,  147 

Granulating  surfaces,  union  of  apposed,  177 
Granulation,  124 

and  cicatrization,  124 

changes  in,  26 

healing  by,  124 

tissue,  26 
Gravel.     ( See  Calculus,  vesical ) 
Graves's  disease.     {See  Goitre,  exophthal- 
mic) 
Green-stick  fractures,  349 
Gum,  abscess  of,  697 

diseases  of,  597 

lancing  of,  698 
Gum-boil,  597 
Guillotine,  for  tonsils,  603 
Gullet.     (/So;  Gilsophagus.) 
Gumma,  of  tongue,  600 

syphilitic,  80 
Gunshot  wounds,  130 

of  abdomen,  631 
Gunstock  deformity,  427 
Gurgling  in  hernia,  668 
Gustatory  nerve,  division  of,    in  lingual 

cancer,  602 
Gypsum  bandages,  366 

dressings,  366 

splints,  367 

UAIR,  falling  of,  in  syphilis,  80 
Hammer  toe,  190 
Hand,  amputation  of,  798 
Hard  cancer.     ( See  Carcinoma,  scirrhous. ) 

chancre.     {See  Chancre,  syphilitic. ) 
Harelip,  591 

operations  for,  592 
Heart,  wounds  of,  239 
suture  of,  240 
Hemato-salpin'x,  663 
Hematocele  of  tunica  vaginalis,  763 
Hematoma,  arterial,  272 

of  vulva,  772 
Hematophilia,  247 
Hematuria,  719 
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Hematuria,  in  kidney  iiyuries,  721 
Hemorrhage,  242 
anemia  from,  244 
arreRt  of,  Nature's  method,  244 
arterial,  243 

bandaging  of  limbs  in,  248 
capillary,  243 
causes  of,  243 
cerebral,  210 
checking  of,  permanent  means,  245 

temporary  means,  245 
compression  of  aorta  in,  248 
constitutional  effects  of,  243 
from  ear  in  cranial  fracture,  389 
from  intercostal  artery,  582 
from  nose,  561 

from  tonsih  after  excision,  604 
from  uterus,  659 

from  venous  sinuses  in  trephining,  396 
intermediary,  242 
intermeningeal,  203 
into  cerebral  ventricles,  203 
ligation  in,  251 
parenchymatous,  243 
primary,  242 
secondary,  242 

treatment  of,  256 
subcranial,  203 
traumatic,  242 
treatment  of,  248 

acupressure  in,  255 

cautery  in,  250 

constitutional,  248 

hot  water  in,  250 

ligation  in,  250 

local,  248 

pressure  in,  250 

rubber  bandage  in,  250 

styptics  in,  250 

transfusion  of  blood  in,  249 
of  saline  solution  in,  249 

tourniquet  in,  250 

torsion  in,  254 
urethral,  756 
varieties  of,  242 
venous,  243,  258 

treatment  of,  258 
vicarious,  243 
Hemorrhage  diathesis,  247 
Hemorrhoids,  693 

bleedinff  from,  694 
external,  697 
hemorrhage  from,  694 
internal,  693 
oedematous,  697 
operations  for,  695,  698 
Hepatic  duct,  obstruction  of,  657 
Hepatotomy,  655 
Hermaphrodism,  725 
Hernia,  665 

causes  of,  665 
congenital,  665 
diaphragmatic,  665 
director,  Levis' s,  676 
femoral,  683 
gangrene  of,  668 


Hernia,  gangrene  of  intestine  in,  668 
incarcerated,  666 
incomplete,  680 
inflamed,  667 
inguinal,  679 
irreducible,  666 
obstructed,  666 
obturator,  665 
of  brain.     ( See  Fungus  cerebrL  ) 

congenital,  198 
pathology,  665 
radical  operations  for,  671 
reducible,  666 
sac  of,  666 
strangulated,  673 
strangulation  of,  666 
symptoms  of,  668 
taxis  in,  673 
treatment  of,  669 
trusses  for,  669 
umbilical  685     ' 
Herniotomy,  676 
Herpes  of  fip,  595 
of  penis,  770 
High  operation  for  stone.     (See  Lithot- 
omy, suprapubic ) 
Hip    disease.     (See    Tuberculosis  of  hip 

^oint ) 
Hip  joint,  amputation  through,  797 
dislocations  of,  541 
excision  of,  557 
tuberculosis  of,  504 
diagnosis  of,  507 
symptoms  of,  504 
treatment  of,  507 
Hodgkin's  disease,  270 
Hollow  back,  780 
Hooks,  patellar,  470 
Hospital  ^nrrene,  56 
Housemaid' s  knee,  1 94.   ( See  almo  Bursitis. ) 
Humerus,  dislocations  of,  532 
backward,  534 
downward,  534 
forward,  533 
subacromial,  533 
subclavicular,  532 
subcoracoid,  532 
subglenoid,  533 
subspinous,  534 
treatment  of,  535 
varieties  of,  532 
fractures  of,  533 
Hunter's  method  of  ligation,  301 
Hydatid  cysts,  115 
Hydrencephalocele,  198 
Hydrocele  in  the  female,  760 
of  canal  of  Nuck,  760 
of  neck,  congenital,  586 
of  spermatic  cord,  762 
of  tunica  vaginalis,  760 
acquired,  761 
congenital,  761 
diagnosis  of,  762 
incision  and  drainage  of,  762 
iiyection  of,  762 
loose  bodies  in,  761 
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Hydrocele  of  tunica  vaginalis,  tapping  <^ 
aspiration  of,  762 
treatment  of,  radical,  762 
Hydrocephalus,  198 

acute,  198 

aspiration  of,  199 

puncture  of  ventricles  in,  199 

treatment  of,  199 
Hydrogen  test  for  perforation  of  intestine, 

631 
Hydro-nephrosis,  714 

intermittent,  715 

treatment  of,  715 
Hydrophobia,  68 

symptoms  of,  69 

treatment  of,  70 
Hydrorachis,  217.     {See  also  Spina  bifida. ) 
Hydrothorax.     ( See  Pleural  enusion. ) 

aspiration  of,  583 
Hyoid  bone,  fracture  of,  401 
Hyperemia,  18 

inflammatory,  18 
Hyperinosis  of  blood,  28 
Hyperpyrexia  in  tetanus,  66 
Hypertrophy  of  bone,  342 

of  tonsit,  603 
Hysterectomy,  659 

va^nal,  659 
Hysteria  of  joints,  493 

TCE.     {See  Cold. ) 

jL    Idiopathic  inflammation,  18 

Ilio-femoral  ligament,  in  hip  dislocations, 

541 
Iliac  artery.     (See  Artery. ) 

dislocations  of  femur,  542 
Ilium,  fracture  of,  408 
Impaction  of  feces  in  rectum,  690 
Imperforate  anus,  687 

rectimi,  687 
Impotence,  766 
Impulse  in  cou^hinff  in  hernia,  668 

in  vancocde,  764 
Incisions  in  general,  122,  127,  141 
Incontinence  of  feces  in  spinal  injuries. 
(See  Spine,  injuries  of. ) 

of  urine,  737 

in   spinal  injuries.     {See  Spine, 
injuries  of. ) 
Indian  method  of  rhinoplasty,  570 
India  rubber  rings  for  intestinal  anasto- 
mosis, 652 
Indolent  ulcer,  48 
Induration    of    chancre.     {See   Chancre, 

hard  and  soft ) 
Infantile  hernia.  {See  Hernia,  congenital. ) 
Infiltration,  purulent,  26,  42 
Inflamed  hernia,  667 
Inflammation,  17 

asthenic,  33 

blood  in,  28 

blood  vessels  in,  27 

causes  of,  18 

constitutional  symptoms  of,  32 

definition  of,  17 

diphtheritic,  34 


Inflammation,  discoloration  in,  31 
disordered  function  in,  32 
extension  of,  26 
fibrinous,  25 
f;<^eral  symptoms  of,  32 
idiopathic,  18 
local  symptoms  of,  31,  35 
metastatic,  27 
micro-organisms  of,  22 
nerves  in,  27 
of  arteries,  279 
of  bladder,  726 
of  bones,  325 
of  cervical  glands,  269 
of  epididymis,  765 
of  epiphyseal  cartilages,  342 
of  Fallopian  tube«,  &3 
of  glands  of  Cowper,  751 
of  kidney,  715 
of  lymphatic  glands,  269 

vessels,  266 
of  mammary  glands,  806 
of  nerves,  222 
of  oesophagus,  607 
of  penis,  770 

of  perinephric  tissues,  717 
of  periosteum,  323 
of  rectum,  689 
of  spinal  cord,  218 
of  testicle,  765 
of  theca,  185 
of  tongue,  600 
of  urethra,  749 
of  vagina,  775 
of  veins,  261 

of  vermiform  appendix,  640 
of  vulva,  772 
pain  in,  31 

patholo^  of;  27  ' 

productive,  26 
redness  in,  31 
resolution  of,  34 
results  of,  34 
serous,  25 
sthenic,  33 
suppurative,  25,  40 
symptoms  of,  31 
temperature  in,  32 
terminations  of,  33 
tissues  in,  30 
traumatic,  18 
treatment  of,  34 

alteratives  in,  38 

anodynes  in,  36,  38 

antiseptics  in,  36 

astringents  in,  36 

cathartics  in,  37 

cold  in,  35,  38 

compression  in,  37 

constitutional,  37 

counter-irritation  in,  37 

cupping  in,  36 

cutting  ofl*  arterial  supply  in,  36 

depressants  in,  38 

diaphoretics  in,  37 

diet  in,  38 
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Inflammation,  treatment  of,  diaretics  in,  37 
drainage  in,  36 
emetics  in,  37 
friction  in,  37 
heat  in,  35 
leeching  in,  36 
local  blood-letting  in,  36 
massa^  in,  37 
necrotics  in,  36 
position  and  rest  in,  35 
sanitary  measures  in,  38 
specifics  in,  38 
stimulants  in,  36,  38 
tonics  in^  38 
venesection  in,  37 
varieties  of,  25 
Inflammatory  blood,  28 
exudate,  29 
fever,  32 
lymph,  30 

processes,  destructive,  40 
swelling,  32 
Ingrowine  toe  nail,  182 
In^inal  hernia,  679 
Injection  of  hydrocele,  762 
Innominate  bone,  fracture  of,  408 
Inoculation  of  rabies,  68 
Insanity  after  operations,  233 
Insects,  stings  of.  (See  Wounds,  poisoned. ) 
Insemination,  disorders  of,  766 
Instruments,    139.     (See   Various  opera- 
tions. ) 
cleansing  of,  140 
general  consideration  of,  139 
sterilization  of,  140 
Intercostal  artery,  hemorrhage  from,  582 
treatment  of,  5o2 
laceration  of,  in  rib  fractures,  405 
Intestinal  anastomosb,  651 
obstruction,  633 
wounds,  630 
Intestine,  excision  of,  647 
foreign  bodies  in,  630 
internal  strangulation  of,  635 
obstruction  of,  from  stricture,  635 
operations  upon,  638 
perforating  ulcer  of,  630 
resection  of,  647 

in  hernia,  677 
rupture  of,  ()30 
stricture  of,  635 
suture  of,  632 
tumors  of,  6^^ 
wounds  of,  630 

gunshot  and  stab,  631 
Intervertebral  joints.     (See  Vertebrae. ) 
Intoxication,  septic,  57 
Intrapyretic   amputation.     (See   Amputa- 
tion, secondary. ) 
Intubation  of  larynx,  578 
Intussusception,  634 
Intussusceptum,  634 
Intussusciuiens,  6«M 

Invagination  of  intestine.     (See  Intussus- 
ception. ) 
of  sequestra.     (See  Necrosis. ) 


Involndhim  of  bone,  332 
Irrigation  of  abdominal  cavity,  616 

of  pleural  cavity,  585 
Ischiatic  dislocations  of  femor,  542 

notch  or  foramen,  dislocation  into,  542 
Ischio-rectal  abscess,  698 
Ischium,  fracture  of,  408 
Italian  method  of  rhinoplasty,  570 

JACKET,  leather.  501 
plaster,  application  of,  501 
Jacksonian  epilepsy,  204 
Jaw,  cysts  of,  599 

dislocations  of,  529 

excision  of,  for  epithelioma  of  lip,  596 
fracture  of,  398 
locked.     ( See  Tetanus. ) 
necrosis  of,  599 
tumors  of,  599 
Jejuno-ileostomy,  651 
Joints,  abscess  of,  488 

amputation  through.     (See  Individual 

joints. ) 
auKylosis  of,  511 
aspiration  of,  550 

changes  in,  in  locomotor  ataxia,  493 
Charcot's  disease  of,  493 
contusions  of,  516 
deformities  of,  congenital,  484 
dropsy  of,  485 
efiusion  into,  485 
erasion  of,  551 

excision  of,  551.     (See  aim  Individual 
joints  ;  excisions. ) 
method  of,  551 
exploration  of,  550 
false,  in  dislocations,  519 
fractures  into,  repair  of,  371 

treatment  of,  371 
gunshot  fractures  of,  373 
hysteria  of,  493 
inflammation     of.       (See    Synovitis; 

arthritis. ) 
injuries  of,  516 
irrigation  of,  489 
loose  bodies  in,  513 
neuralgia  of,  493 
neuroses  of,  493 
operations  upon,  550 
resection  of,  551 

scrofula  of.  ( See  Arthritis,  tubercular. ) 
sprains  of,  517 
stifl*.     ( See  Ankylosis. ) 
suppurating.     {ISee  Arthritis,  suppura- 
tive. ) 

XMlis  of,  492 
rculosis  of,  490 
special,  495 
wounds  of,  516 

KELOID,  94,  175 
Kidney,  abscess  of,  715 

tubercular,  718 
calculi  in,  719 

congenital  malformations  and  displace- 
ments of,  713 
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Kidney,  cysts  of,  720 

excision  of,  722 

incision  of.     {_See  Nephrotomy.) 

methods  of  examination,  713 

movable  or  floating,  714 

movable,  suture  of,  714 

simple  misplacement  of,  713 

suppuration  in,  715 

tuoercnlosis  of,  718 

tumors  of,  720 

wounds  of,  720 
Kelotomy,  677 

Knee,  diseases  and  injuries  oi.     {See  Knee 
joint ) 

housemaid's,  194 

joint,  amputation  through,  801 
dislocations  of,  547 
excision  of,  557 

-pan.     {See  Patella. ) 
Knife,  tenotomy,  189 
Knives,  139 
Knock-knee,  787 
Knot,  clove-hitch,  524 

friction,  148 

Steffordshire,  663 
Kyphosis,  780 

LACERATION,  of  brain,  210 
of  perineum,  773 
Lacerations,  122,  126 
Laminectomy,  386 
Laparo-colostomy,  647 
Laparotomy,  615 
Laryngectomy,  575 
Laryngitis,  (edematous,  571 
Laryngotomy,  575 
Larynx,  epithelioma  of,  574 

excision  of,  575 

foreign  bodies  in,  571 

fracture  of,  402,  571 

tracheotomy  in,  402,  571 

intubation  of,  578 

tuberculosis  of,  574 

tumors  of,  574 
Lateral   anastomosis.     {See    Anastomosis, 
intestinal. ) 

roinal  curvature,  778 
Laugning  gas.     {See  Nitrous  oxide. ) 
Lavage  of  stomach,  612,  623 
Leather  jacket  for  spine  disease,  501 
Leeches,  36 

in  inflammation,  36 
Le^,  amputation  of,  802 
Leio-myoma,  99 
Lembert's  suture,  649 
Leptomeningitis,  cerebral,  199 

spinal,  218 
Levis' s  patella  hooks,  470 

pulley,  462 

splint  for  fracture  of  radius,  447 
Ligament,  ilio-femoral,  in  hip  dislocations, 
541 

Y.     (iSee  Ligament,  ilio-femoral.) 
Ligaments,  laceration  of.     (<SSs«  Sprains.) 
Ligation  of  arteries,  Anel's  method,  301 
Brasdor's  method,  301 


Ligation  of  arteries,  distal,  300 
for  elephantiasis,  173 
for  hemorrhage,  251 
Hunter's  method,  301 
in  aneurism,  299 
in  continuity,  304 
in  lingual  cancer,  602 
in  secondary  hemorrhage,  257 
proximal,  300 
Wardrop's  method,  301 
of  hemorrhoids,  697 
of  varicose  veins,  265 
of  veins,  258 

spermatic,  764 
Ligations  in  aneurism,  299 

complications  from,  302 
contra-indications  for,  302 
^ngrene  in,  304 
indications  for,  302 
secondary  hemorrhage  in,  303 
suppuration  of  sac  in,  303 
Ligatures,  2ol 

method  of  tying,  252 
varieties  of,  251 
Limbs,  artificial,  795 
Line  of  demarcation.  54 
Lingual  nerve,  excision  of,  in  lingual  can- 
cer, 602 
Lip,  chancre  of,  596 
epithelioma  of,  595 
hare-,  591 
herpes  of,  595 
lupus  of,  596 

tuberculosis  of.     {See  Lupus.) 
Lipomas,  95 
Lips,  operations  upon,  163,  591 

fissures  of,  591 
Liquid  glass.     {See  Sodium  silicate. ) 
Lisfranc^s  amputation,  803 
Lister's  wound  treatment     {See  Antisep- 
sis.) 
Litholapaxy,  738 
Lithotomy,  740 
lateral,  740 
perineal,  740 
position,  740 
staff;  741      • 
suprapubic,  742 
Lithotrite,  739 
Lithotrity,  739 

Littr^'s  method  of  colostomy,  646 
liver,  abscess  of,  654 
hydatid  cysts  of,  654 
operations  upon,  655 
tumord  of,  655 
wounds  of,  654 
Localization  of  functions  of  brain,  203 

of  spinal  cord,  384 
Lock-jaw.     {See  Tetanus. ) 
Loose  bodies  m  joints,  513 

excision  of,  514 
in  tunica  vaginalis,  761 
Lordosis,  780 
Lower  jaw.     ( See  Jaw. ) 
Lung,  abscess  of,  585 
gangrene  of,  585 


INDEX. 


831 


LuDgy  inciBion  into,  585 

wounds  of,  580 
Lupus,  72,  170 

of  lip,  596 

of  vulva,  772 
Luxation.     ( See  Dislocation. ) 
Ljmph^  exudation  of,  30 

mnammatory,  30 
Lyssa,  68 
Lymphadenitis,  269 

of  cervical  glands,  587 

tubercular,  269 
Lymphadenoma,  270 
Lymphangeioma,  101,  271 

treatment  of,  103 
Lymphangitis,  266 
Lymphatic  glands  or  nodes,  inflammation 

of,  269 
Lymnhatics,  collateral  circulation   in,  266 

diseases  of,  266 

inflammation  of,  266 

varicose,  271 

wounds  of,  266 
Lymphoma,  malignant,  270 
Lymphorrhagia,  266 

MALAR  bone,  fracture  of,  397 
Malformations.       (<See      Deformity ; 
Congenital    afl^ections ;    Ortho- 
pedic sui^ry. ) 
special.     {See  Individual  parts.) 
Malpfaigne's  patella  hooks,  470 
Malignant  (jedema,  56 

pustule,  74 
Malleolus,  fractures  of,  474 
Mammary  abscess,  808 
glands,  abscess,  808 
diseases  of,  806 
excision  of,  813 
inflammation  of,  806 
neuralgia  of,  806 
Paget' s  disease  of,  809 
tumors  o^  810 
Mammitis,  806.     {See  also  Mastitis. ) 
Manubrium,  fractures  of,  403 
Marriage  of  syphilitics,  77 
Massage  in  cluD-foot,  783 

in  inflammation,  37 
Mastitis,  806 
acute,  807 
chronic,  808 
suppurative,  808 
tuberculous,  806 
Maxilla.     (See  Jaw. ) 

dislocations  of,  529 
Maxillary  bones,  fracture  of,  398 
Mediastinum,  abscess  of,  586 

tumors  of,  586 
Meninges,  congenital  tumors  of,  198 
Menin^tis,  199 
spmal,  218 
Meningocele,  198 

spinal,  217 
Menses,  retained,  775 
Metacarpal  bones,  dislocations  of,  540 
fractures  of,  449 


Metacarpus,  fractures  of,  449 
Metapyretic  amputation.     (See    Amputa- 
tion, intermediate ) 
Metastasis,  of  gonorrnoea  to  joints,  489 
Metastatic  abscess,  44,  59 

inflammation,  27 
Metatarsal  bones,  dislocations  of,  550 

fracture  of,  483 
Metatersalgia,  226 
Metatarsus,  fractures  of,  483 
Micro-organisms,  associated  with  disease,  22 

of  inflammation,  22 

of  suppuration,  40 
Morbus  senilis.     ( See  Osteo-arthritis. ) 
Moist  gangrene,  53 
Mollites  OHsium,  343 
Morbus  COX2P,  or  morbus  coxarius.     (See 

Hip  joint,  tuberculosis  of. ) 
Mortification,  52 
Morton's  extension  apparatus,  508 

fractured  rib  corset,  407 
Motor  neuritis,  222 
Mouth,  chancre  of,  596 

cysts  of,  597 

dbeases  of,  591 

tumors  of,  597 
Mucous  patches,  79 

ulcers,  treatment  of,  52 
Murmur,  aneurismal,  290 
Murphy's  button  for  intestinal  operation, 

650 
Muscles,  dislocation  of,  185 

division  of,  for  deformity,  188 

rupture  of,  184 

section  of,  in  torticollis,  777 

spasm  of,  in  fractures,  356 
tenotomy  in,  188 

suture  of,  185 

wounds  of,  184 
Muscular  paralysis,  deformities  from,  187 
Myelitis.  218 
Myelocele,  217 
Myomas,  99 

fibro-,  99 
Myosuture,  185 
Myotomy,  188 

for  torticollis,  777.     (iSiee  Tenotomy.) 
Myxoedema,  587 
Myxomas,  98 

of  bladder,  729 

of  nasal  chambers,  564 

N^VI,  101 
treatment,  102 
Ncpvus  matemus,  101 
Nail,  toe,  ingrowing,  182 
Nares.     (See  Nostnls. ) 

plug[gingof,  562 
Narrowing  rectum  for  prolapse,  692 
Nasal  bones,  fracture  of,  396 

cartilages,  fracture  of,  396 

catarrh,  563 

polyps,  564 

tumors,  564 
Navel.     (4Si?€  Umbilicus.) 

ruptured.     (See  Hernia,  umbilical. ) 
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Neck,  branchial  cysts  of,  586 
congenital  C3r8t8  of,  586 
diseases  of,  586 
hydrocele  of,  586 
wounds  of,  586 
wry,  776 
Necrosis,  52,  330 
pyfemia  in,  333 
superficial,  330 
cloacse  in,  331 
coagulation,  53 
of  bones,  307 

after  amputation,  331 
central,  330 
operations  for,  334 
patholo^  of,  330 
prognosis  of,  332 
symptoms  of,  331 
total,  330 
treatment  of,  333 
of  jaw,  599 
of  stumps,  331 
phosphorus,  599 
Necrotics  in  inflammation,  36 
Needles,  140 
N^laton's  line,  455 

probe,  132 
Nephrectomy,  722 

abdominsil  or  anterior,  723 
lumbar  or  posterior,  723 
Nephritic  colic,  719 
Nephritis,  suppurative,  715 

tubercular,  718 
Nephro-lithotomy,  722 
Nephropexy,  714,  722 
Nephrorrhaphy,  714 
Nephrotomy,  722 

Nerve,  lingual,  division  of,  in  lingual  can- 
cer, 602 
gustatory,  division  of,  in  lingual  can- 
cer, 602 
in  neuralgia,  227 
in  neuritis,  223 
stretching.  227 
Nerves,  division  or  excision  of,  227 
inferior  dental,  230 
infra-orbital,  229 
supra-orbital,  229 
trifacial,  229 
inflammation  of,  222 
in  inflammation,  27 
injuries  of,  223 
neurectomy  of  important,  234 
reunion  of  divided,  224 
spinal  accessory,   stretching  and   di- 
vision of,  in  torticollis,  778 
suture  of,  225 
transplantation  of,  225 
wounds  of,  223 
Neuralgia,  225 

at  tarso-metatarsal  joints,  226 

from  cicatricial  pressure,  225 

of  joints,  493 

of  mammary  glands,  806 

reflex,  227 

trigeminal,  228 


Neurectomy,  228 

of  the  important  nerves,  234 

palsy  after,  228 
Neurectasia,  227 
Neuritis,  222 

cautery  in,  223 

chronic,  222 

motor,  222 

nerve  stretching  in,  223 

sensory,  222 
Neuroglia  tumors,  98 
Neuroses  of  mammary  glands,  806 

traumatic,  233 

vesical,  729 
Neuromas,  100 
Neuro-plasty,  225 
Neurotomy,  227 

for  neuralgia,  227 
Nipple,  Pact's  disease  of,  809 
Nitrous  oxide  ansesthesia,  135 
Noma.     {See  Stomatitis,  gangrenous. ) 
Normal  ovariotomy.  {^See  Oophorectomy. ) 
Nose,  deformities  of,  567 

foreign  bodies  in,  561 

fracture  of,  396 

hemorrhage  from,  561 

reconstruction  of,  163,  569 

tumors  of,  564 
Nostrils.     (-SeeNares.) 
Nuck,  canal  of,  hydrocele  of,  760 

OBSTRUCTION,  intestinal!,  633 
of  boweb  in  rectal  stricture,  706 
Obturator  dislocations  of  the  femur,  543 
Occipito-atloid  dislocations,  526 
Occlusion.  (<Sbe  Imperforate;  Obstruction.) 

of  anus.     (See  4nus,  imperforate.) 

of  arteries.     ( See  Artery. ) 
CEdema,  malignant,  56 

of  glottis,  571 
Gixlematous  swelling,  32 
(Esophageal  bougie,  611 

introduction  of,  612 
(Esophagbmus,  610 
Gilsophagostomy,  611 
Giiiophagotomy,  612 

external,  612 

in  lingual  cancer,  602 

internal,  611 
CEsophagus,  auscultation  of,  610 

dilatation  of,  611 

dilated,  611 

epithelioma  of,  609 

exploration  of,  612 

foreign  bodies  in,  606 

inflammation  of,  607 

rupture  of,  611 

spasm  of,  610 

stricture  of,  610 
cicatricial,  610 
organic,  610 

tumors  of,  609 

wounds  of,  605 
Old  dislocations,  518 
of  femur,  547 
of  humerus,  536 


INDEX. 


833 


Old  dislocations,  treatment  of,  525 
Olecranon,  fracture  of,  433 
Omentum,  grafts  of,  in  abdominal  opera- 
tions, 650 

tumors  of,  038 
Omphalocele.     (See  Hernia,  umbilical. ) 
Onychia,  181 
Onychitis,  181 
Oophorectomy,  664 
Open  fractures,  treatment  of,  372 
Opening  an  abscess.     (ISee  Abscess,  treat- 
ment of. ) 
Operation,  mode  of  conducting,  142 
Operations,     constructive.      \Se€     Plastic 
surgery. ) 

plastic,  157 

upon  intestines,  631,  645 

upon  joints,  550 
Operative,  method,  145 

surgery,  139 
Opisthotonos  in  tetanus,  <)6 
Orchitis,  765 

Organic  stricture.     ( See  Stricture. ) 
Orthopedic  surgery,  776 
Osteo-arthritLs,  492 
Osteomalacia,  343 
Osteomas,  1)7 
Osteomyelitis,  325 

infective,  326 

in  stumps,  795 

symptoms  of,  327 

tre^itnient  of,  328 
Osteophytes,  97 
Osteotomy,  788 

for  ankylosis,  513 
Ostitis,  325  [ 

deforming,  326 

rarefying,  32(» 

symptoms  of,  327 

treatment  of,  328 

IKiriost^al  incision  in,  329 
trephining  in,  329 
Ovarian  cysts,  6()0 
Ovariotomy,  662 

normal,  664 
Ovary,  cysts  of,  660 

rupture  of,  661 

tumors  of,  659 
Oza^na,  563 

PACHYMKNI^XiITlS,  cerebral,  199 
spinal,  218 
Paget  s  disease   of  nipple  and  mammary 

^land,  809 
Painful  ulcer  of  anus.  [See  Anus,  fissure  of. ) 
Palate,  cleft,  593 

age  for  operation,  594 
defects  of,  593 
Palmar,  fascia,  contraction  of,  190 
Panaris.     (<Sf'e  Paronychia. ) 
Pancreas,  cysts  of,  658 

injuries  of,  658 
Papillomas,  107 

of  bhidder,  729 
Paquelin'  s  cautery,  153 
Paracentesis  abdominis,  620 

53 


Paracentesis  pericardii,  240 

thoracis,  583 
Paralysis  in  aneurism,  289 

in  cranial  fracture,  390 

in  spinal  fractures,  385 
tuberculosis,  4% 

muscular,  deformities  from,  187 

of  bladder,  729 

spastic  deformity  from,  187 
Paraphimosis,  769 
Parietal  abscess  of  abdomen,  622 
Paronychia,  186.     (6Vca/w  Felon. ) 
Patches,  mucous,  79 
Patella,  dislocations  of,  548 

fractures  of,  466 

hooks,  470 

wiring  of,  472 
Pathology,  general  surgical,  7 
Patient,  preparation  of,  142 
Pedicle,  management  of,  in  o<)phorectomv, 

6()3 
Pelvic  abscess,  621 

boneb,  fractures  of,  408 
Pelvis,  fnicturw  of,   intra-rectal  pressure 
in,  411 
laceration  of  urethra  in,  408,  756 
method  of  operating  within,  614 
Penile  fistula.     {See  I'rethra,  tistulie  of. ) 
Penis,  amputation  of,  771 

chancre  of,  770  • 

chancroid  of,  770 

congenital  abnormalities  of,  725 

epithelioma  of,  771 

fracture  or  rupture  of,  771 

heri)es  of,  770 

inflammation  of,  770 

injuries  of,  771 

tumors  of,  771 
Perforating  ulcer  of  intestines,  630 
Perforation  of  palate.     (See  Palate,  cleft.) 

of  vermiform  appendix,  642 
Pericardicentesis,  240 
Pericardium,  aspiration  of,  240 

incision  of,  241 

tapping  the,  240 

wounds  of,  239 
Perineal   abscess.     (See    Abscess,    ischio- 
rectal. ) 

section,  759 
Perineorrhaphy,  774 
Perinephric  abscess,  717 
Perinephritis,  717 
Perineum,  laceration  of,  773 
Periosteum,  incision  of,  in  ostitis,  329 

inflammation  of,  323 
Periostitb,  323 

acute  infective,  324 

circumscril)ed,  324 

symptoms  of,  324 

sVphilitic,  323 

treatment  of,  324 
incisions  in,  325 
Perirectal  al)scess,  699 
Perirenal  abscess,  717 
Peritoneum,  purulent  eflusion  in,  619,  622 

toilet  of,  615 
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Peritonitis  after  abdominal  operations,  618, 
619 

circumscribed,  619 

diflused  or  g^eneral,  619 

purgative  treatment  of,  619 

suppunitive,  622 

traumatic,  619 
Perityphlitis,  640 
Permanent    stricture.      {See.    Stricture    of 

urethra,  organic.) 
Pernio,  179 

Pervious  urachus,  614,  725 
Pes  calcaneus,  78*5 

cavus,  787 

equinus,  785 

planus,  786 

valgus,  785 

varus,  784 
Phagedena  sloughing,  56 
Phalanges,  fractures  of,  of  fingers,  450 

of  fingers,  amputation  of,  799 

of  fingers,  dislocations  of,  540 

of  toes,  amputation  of,  804 
dLslocations  of,  550 
fnictures  of,  483 
Pharyngotomy,  608 
Pharynx,  adenoid,  vegetations  of,  566 
Phimosis,  768 

forceps,  769 
Phlebectasis.     (SeeVarix. ) 
Phlebitis,  26k 

septic^  261 

thrombosis  in,  261 

treatment  of,  2()3 
Phleboliths,  264 
Phlebotomy,  154 
Phlegmonous  abscess,  43 

erysipelas,  63 
Phosphorus  necrosis,  599 
Piles.     («Sf<^  Ilemorrhoids. ) 

(^edematous,  697 
Pirogofl"'s  amputation,  803 
Plaster  of  Pans  dressings,  366 

jacket,  application  of,  501 

'splints,  367 
Plastic  operations,  161 

surgery,  157 

displacement  of  flaps  in,  159 
interpolation  of  flaps  in,  159 
methods  used  in,  159 
retrenchment  of  flaps  in,  159 
sloughing  of  flaps  in,  160 
transplanting  of  flaps  in,  159 
Plates,  Senn's  decalcified  anastomosis,  651 
Pleura,  aspiration  of,  583 

drainage  of,  584 

ettusion  into,  583 

irrigjition  of,  585 

wounds  of,  581 
Pleurosthotonos  in  tetanus,  66 
Plugging  of  nares,  562 
Pneumectomy,  585 
Pneumotomy,  585 
Pneumouria,  738 
Pointing  of  abscc^^^es,  44 
Poisoned  wounds,  128 


Polyps,  nasal,  564 

Polypus,  564 

Posterior  tibial  artery.     (See.  Arter}'. ) 

Posthitis,  770 

Potain's  aspirator,  155 

Pott's  disease,  495 

fracture.     (See  Fibula,  fractures  of. ) 
Poultices,  antiseptic,  152 

flaxseed,  152 
Powder  marks,  treatment  of,  133 
Preparation  of  patient^  142 
Prepuce,  slitting  of,  769 
Priapism  in  spinal  fmcture,  382 

in  spinal  inflammation,  220 

in  vesical  calculus,  732 
Probe,  N^laton,  132 
Proctectomv,  692,  710 
Proctitis,  689 
Proctotomy,  708 
Productive  inflammation,  26 
Prolapse  of  anus.     (See  Kectum,  prolapse 
of.) 

of  rectum,  690 

operations  for,  692 
Prostate  gland,  abscess  of,  744 

diseases  of,  743 

enlargement  of,  745 

hypertrophy  of,  745 

inflammation  of,  743 

tuberculosis  of,  745 

tumors  of,  748 
Prostatitis,  743 
Prostatic  calculi,  748 
Prostatorrhwa,  744,  767 
Protective,  151 
Provisional  callus,  3()0 
Pruritus  of  anus,  688 
Pseudarthrosis,  374 
l*soas  abscess,  49r> 
Ptomaines,  57 
Pubic  bone,  fracture  of,  408 
Pubes,  aspiration  of  bladder  above,  7.*i8 

dislocation  of  femur  ui)on,  542 
Pulmonary  abscess,  585 


gangrene. 


585 


Pulsation  in  arterial  varix,  322 

Pulse  in  aneurism,  290 

Puncture  of  bladder,  738 

Punctures,  122,  127 

Purgative  treatment  of  peritonitis,  (>19 

Purulent  catarrh,  26 

eflusion,  26,  42 

infiltration,  26,  42 
Pus,  calcification  of,  43 

caseation  of,  43 

composition  of,  41 

corpuscles,  41 

encapsulation  of,  43 

formation  of,  40 

tests  for,  42 

varieties  of,  41 
Pustule,  malignant^  74 
Pyarthrosis.     (iSf«  Arthritis,  suppurative.) 
Pyelitis,  715 
l^elo-nephritis,  715 
P\'emia,  57 
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Pyemia  in  necrosis  of  bones,  333 
Pylorectomy,  629 
Pyloroplasty,  625 
Idioms,  (iivulsion  of,  629 

excision  of,  629 

stricture  of,  629 
Pyo-nephrosis,  716 
Pyosalpinx,  663 


Q 


UILT  suture,  649 
Quinsy,  (503 


RABID  animals,   bites  of.     {Set  Hydro- 
phobia. ) 
Rabies,  (i8 
Racemose    aneurbm.     {Sec  Aneurism  by 

anastomosis. ) 
Rachitis,  87 

adultorum.     («See  Osteomalacia. ) 
Radial  artery.     {See  Artery. ) 
Radical  treatment  of  hydrocele,  762 
Radius,  dislocations  of,  537,  539 

fractures  of,  436,  439,  448 
Ranula,  597 
Raynaud's  disease,  52 
Rarefying  ostitis,  326 
Rectal  speculum,  687 
Recto-urethral  fistule,  702 

-vaginal  fistule,  702 

-vesical  fistule,  702 
Rectum,  abscess  of,  698 

carcinoma  of,  709 

dilatation  of,  708 

diseases  of,  687 

examination  of,  687 

excision  of,  710 

foreign  bodies  in,  690 

liemorrhoids  of,  693 

impaction  of  feces  in,  690 

imperforate,  687 

openition  for,  688 

inflammation  of,  689 

malformations  of,  687 

prolapse  of,  690 

operations  for,  692 

stricture  of,  706 

colosUmiy  in,  708 
treatment  of,  707 

tumors  of,  709,  711 

ulceration  of,  705 
Reduction  of  dislocations,  522 

of  prolapsed  rectum,  691 
Reef  knot,  147 

Reeve's  universal  talipes  shoe,  782 
Refracture  for  vicious  union,  379 
Relaxatiim  of  scrotum,  763 
Renal  ctilculi,  719 

colic,  719 

fistula,  721 
Reproductive  organs,  diseases  and  injuries 

of,  760 
Resection.     {See  Excision. ) 

of  bones,  in  ununited  fracture,  377 

of  intestine,  647 

anastomosis  after,  653 
Resolution  of  inflammation,  34 


Respiration,  Cheyne-Stokes,  in  brain  in- 

jur>%  207 
Results  of  inflammation,  34 
Retained  menses,  775 
Retention  of  urine,  736 

in  spinal  fracture,  382 
in  stricture,  754 
Retractor,  for  amputations,  791 
Retro-pharyngeal  abscess,  605 
Reunion  of  nerves,  224 
Revulsion.     (/Sre  Counter-irritation. ) 
Rhabdo-myoma,  99 
Rhinoplasty,  163,  569 
Ribs,  dislocations  of,  528 

excision  of,  in  empyema,  584 

fracture  of,  404 

symptoms  of,  405 
treatment  of,  406 
Rice-like  bodies,  193 
Rickets,  87 

Risus  sardonicus.     {See  Tetanus. ) 
Roberts's  aseptic  trephine,  394 

operation  for  rectal  prolapse,  692 

pericardial  trocar,  241 
Rolando,  fissure  of,  204 
Rongeur  forcei)8,  393 
Rotary  lateral  curvature  of  spine,  778 
Round  back,  780 

shoulders,  780 
Rubber  rings  for  intestinal  anastomosis, 652 
Run-around.     (iSp«  Onychia. ) 
Rupia,  syphilitic,  80.     {See  aUo  Syphilitic 

eniptions. ) 
Rupture  of  bladder,  735 

of  intestines,  630 

of  muscles,  184 

of  (esophagus,  611 

of  penis,  771 

of  perineum,  773 

of  quadriceps  tendon,  472 

of  stomach,  624 

of  tendons,  1 84 

of  urethra,  756 

SACCULATED  arterio-venous  fistule,  275 
Sac  of  hernia,  666 
contents  of,  666 
Sacro-iliac  articulation,  separation  of,  408 
Sacrum,  fracture  of,  40>8 
Saline  transfusion  in  hemorrhage,  249 
'  Saliva,  tests  for,  604 
Salivary  fistule,  604 
Salpingectomy,  664 
SalpingitLo,  663 

Sanitary  measures  in  inflammation,  38 
Sapremia,  57 
Sarcomas,  104 

alveolar,  105 

giant  cell,  107 

melanotic,  106 

myeloid,  107 

n)und  cell,  105 

spindle  cell,  105 
Sardonic  grin  of  tetanus,  66 
Sayre's  clavicle  apparatus,  415 
Scalds,  174 
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Scalpel,  139 
Scalp  wounds,  208 
Scapula,  dislocations  of,  531 

fractures  of,  416 
Scars.     (5ec  Cicatrix.) 
Schede's  method  of  healing  by  blood  clot, 

336 
Schizomycetes,  22 
Schneiderian    membrane.     {Sec    Catarrh, 

nasal.) 
Schirrus,  111 

Schleroderma.     {See  Elephantiasis. ) 
Scoliosis,  778 
Scrotum,  diseases  and  injuries  of,  760 

elephantiasis  of,  760 

epithelioma  of,  760 

lymph,  760 

relaxation  of,  763 
Scrofula,  71.     {See  oho  Tuberculosis. ) 

of  joints.  ( «Se6  Arthritis,  tubercular. ) 
Scrofulous  affections.  (5!ee  Tuberculosis. ) 
Searcher  for  vesical  calculi.     {See  Sound, 

vesical. ) 
Secondary  hemorrhage,  treatment  of,  256 
Second  intention,  union  by.     {See  Union, 

secondary. ) 
Section  of  abdomen,  621 

of  arteries.   ( See  A  rtery  ;  arteriotomy. ) 

of  bone  in  amputations.     {See  Am- 
putations. ) 
in  excisions,  551 

of  tendons.     (iS6«  Tenotomy.^ 

of   veins    in  varicocele.     {See  Vari- 
cocele. ) 
in  varix.     {See  Varix.) 
Semi- lunar  cartilages,  dislocation  of,  549 
Seminal  vesicles,  tuberculosis  of,  745 

emissions,  767 
Senile  gangrene,  54 

Senn's  decalcified    bone  plates    for  anas- 
tomosis, 651 

hydrogen  test,  631 
Sensory  neuritis,  222 
Septic  intoxication,  57 

wounds,  treatment  of,  126 
Septicfemia,  57 

causes  of,  59 

diagnosis  of,  61 

gonorrhoeal,  489 

from  venous  wounds,  259 

patliology  of,  58 

symptoms  of,  60 

treatment  of,  61 
Septum,  nasal,  deformities  of,  567 
Sequestrotomy,  334 
Sequestrum,  331 
Serous  inflammation,  25 
Serum,  transudate  of,  30 
Seton,  in  ninula,  597 
Setting  of  fractures,  3G3 
Sexual  organs,  diseases  and  injuries  of,  760 
Shock,  118 

treatment  of,  119 
Shortening,  AllLs's  test  for,  543 
Shot,  extraction  of,  132 
Shoulder  joint,  amputation  through,  796 


Shoulder  joint,  dislocations  of,  532 
excision  of,  553 
injuries  of,  diagnosis  of,  420 
Silver  fork  fracture.   {See  Radius,  fractures 

of.) 
Sinus,  46 

of  chest  wall,  585 
Skin-grafting  for  ulceration,  49 

method  of,  49 
Skin-grafts,  49 
Skull,  fractures  of,  387 
Sloughing  phagedena,  56 

ulcer,  48 
Smith's  wire  splint,  464 
Snake  bites,  128 
Soft  cancer.     {Se^  Carcinoma,  medullar)'. ) 

chancre.     {See  Chancroid. ) 
Softening  of  bones.     ( Set  Osteomalacia. ) 
Soluble  glass.     {See  Sodium  silicate. ) 
Solvent  treatment  of  calculus,  733 
Soot  cancer.     {See  Scrotum,  cancer  of. ) 
Sound,  vesical,  733 
Sounding  the  bladder,  733 
Spasm,  muscular,  in  stumps,  795 
of  muscles,  in  fractures,  356 
of  oesophagus,  610 
of  sphmcter  ani,  in  fissure,  704 
tetanic,  66 
Spastic  paral^'sis,  deformity  from,  187 
Specifics  in  inflammation,  38 
Speculum,  rectal,  704 
Spermatic  cord,  inflammation  of,  763 
veins,  excision  of,  764 
ligation  of,  764 
varix  of,  763 
Spermatorrhoea,  767 
Sphacelation.     («See  Gangrene. ) 
Sphacelus.     ( See  Slough  ;  gangrene. ) 
Sphincter  ani,  division  of,  702 

relaxation  of,  in  hemorrhoids,  694 
spasm  of,  in  fissure,  704 
stretching  of,  705 
Spina  bifida,  217 

Spinal    accessory    nerve,    stretching    and 
section  of,  in  torticollis,  778 
cord,  concussion  of,  222 
contusion  of,  221 
functions,  localizjition  of,  384 
inflammation  of,  218 
laceration  of,  221 
meningitis,  218 
sclerosis  of,  in  myelitis,  21 H 
wounds  of,  221 
curvatures,  778 
lepto-meningitis,  218 
localization  of  functions  of,  3S4 
meningitis,  218 
meningocele,  217 
pachymeningitis,  218 
Spine,  angular  curvature  of,  495 
ankylosis  of,  503 

antero-posterior  curvature  of,  495 
bifid,  217 
curvatures  of,  778 
lateral,  778 
rotary,  778 
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Spine,  curvature  of,  treatment  of,  780 
apparatiiK  in,  780 

fracture  of,  380 
progiioeis,  385 
laminectomy  in,  386 
prognosis,  385 
retention  of  urine  in,  382 
treatment  of,  386 
trephining  in,  385 

operations  on,  in  spondylitis,  502 

Pott's  disease  of,  495 

tuberculosis  of,  495 
Spleen,  cysts  of,  658 

excision  of,  658 

injuries  of,  658 
Splenectomy,  658 
Splenotomv,  658 
Splint,  be(isore8  from,  369 

Bond's,  447 

gypsum,  367 

m  fractures,  365 

interdental,  398 

Levis' s,  for  fracture  of  radius,  447 

moulded,  366 

plaster  of  Paris,  366 

Smith's  wire,  4<>4 

Stromeyer's.  for  ankylosis,  512 

Thomas's  hip,  509 
Splinters  of  bone.     (See  Sequestrum. ) 
Spondylitis,  495 
Sponges,  152 
Sprain  fracture,  349,  517 
Sprains  of  joints,  517 
Spring  clamps  for  intestinal  operations,  648 
Square,  Bnjca's,  205 
Stab  wounds  of  alnlomen,  614 
Staff,  lithotomv,  741 
Stattbrdsliire  knot,  663 
Staphylococcus  pyogenes  albus,  40 

aureus,  40 
Staphylorrhaphy,  594 
Steatoma.     (See  Tumors,  fatty. ) 
Sterilization,  143 

of  instnimenU*,  140 
Stemo-raastoid  muscle,  section  of,  in  torti- 
collis, 777 
Sternum,  dislocations  of,  528 

fractures  of,  402 

trephining  of,  for  mediastinal  abscess, 
^  586 
Sthenic  fever,  33 

Stimulants  in  inflammation,  36,  38 
Sting,  of  insects.    ( See  Wounds,  poisoned. ) 
Stomach,  disea.ses  and  injuries  of,  622 

exploration  of,  623 

foreign  billies  in,  623 

lavage  of,  623 

operations  upon,  624 

pump,  introduction  of,  612 

nipture  of,  ()24 

stricture  of  orifices  of,  629 

suturing  of,  ()24 

tube,  introduction  of,  612 

tumors  of,  628 

washing  out  of,  623 

iK'fore  operations,  025 


Stomach,  woimds  of,  624 

Stomatitis,  600 

Stone  in  the  bladder,  730 

in  the  kidney,  719 
Strangulated  hernia,  673 
Strangulation  of  intestines,  635 
Strangiu*y  in  gonorrhoea,  750 
Strapping  of  testicle,  765 
Streptococcus  pyogenes,  40 
Stretching  of  nerves,  227 
of  sphincter  ani,  705 
Stricture  of  fj^tric  orifices,  629 
of  intestine,  635 
of  oraophagus,  610 
of  pylorus,  629 
of  rectum,  706 
of  urethra,  752 
causes  of,  752 
dilatation  of,  753 
exploration  of,  753 
impermeable,  754 
organic  or  tnie,  752 
traumatic,  756 

pathology  of,  752 
symptoms  of,  753    - 
treatment  of,  753 
permanent.      (See    Stricture    of 
urethra,  organic.) 
Stromeyer's  ankylasis  splint,  512 
Struma.     ( «SIe^  Brtmchocele. ) 
Stumps,  amputation,  diseases  and  injuries 
of,  795 
conical,  795 
Styptics  in  hemorrhage,  250 
Subacromial  dislocation  of  humerus,  533 
Subclavian  artery.     (See  Artery. ) 
Subclavicular  dislocation  of  humerus,  532 
Subcoracoid  dislocation  of  humerus,  532 
Subcutaneous  hemorrhage,  242 
Subglenoid  dislocations  of  humerus,  533 
SulKspinous  dislocation  of  humerus,  534 
Sulcus  of  Eolando,  204 
Sunburn,  174 

Supination  in  fracture  of  forearm,  437 
Suppression  of  urine,  737 
Suppuration,  25,  40.     (See  cdso  Abscess; 
pus  ;  inflammation. ) 
acute,  40 
difliise,  40 

micro-oganL«»m8  of,  40 
varieties  of,  41 
Suppurative  fever.     (See  Septicaemia. ) 
inflammation,  40 
nephritis,  715 
Surgeon's  knot,   148 
Surger}',  abdominal,  614 
o|)erative,  139 
orthopiedic,  776 
plastic,  157 
principles  of,  17 
Surgical  fever,  32.     (See  Septictemia. ) 
Suspension  chair,  503 

in  spinal  inflammation,  221 
Suture,  buried,  149 
continuous,  148 

of  intestine,  649 
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Sutare,  cranial,  Beparation  of,  in  fracture, 
388 
harelip,  147 
interrupted,  147 
Lerabert's,  649 
of  heart,  240 
of  intestinal  wounds,  631 
of  nerves,  225 
of  veins,  259 


pin. 


147 


quilt,  649 
removal  of,  148 
subcuticular,  150 
tongue  and  groove,  158 
twisted,  147 
Sutqres,  146 

Suturing  of  stomach,  624 
Swelling,  inflammatory,  32 

in  fractures,  355 

(pdematous,  32 

white.     i^Set  Arthritis,  tubercular.) 
Syme's  amputation,  803 
Symphysis  pubis,  absence  of  in  exstrophy, 
725 

aspiration  above.     (See  Bladder,   as- 
piration of. ) 

diastasis  at,  408 
Symptomatic  fever,  32 
Synostosis,  511 

Synovial  membrane,  inflammation  of,  485 
Synovitis,  485 

purulent,  487 
Syphilides,  79 
Syphilis,  76 

alopecia  in,  79 

arterial  changes  in,  81 

arthritis  in,  492 

caries  of  bone  in,  337 

causes  of,  76 

clinical  history  of,  77 

congenital,  81 

definition  of,  76 

diagnosis  of,  82 

fibroid  degenerations  in,  80 

gummy  deposits  in,  80 

hereditary,  77 

treatment  of,  86 

heredity  of,  77 

incubation  stage  of,  77 

inoculation  of,  76 

iritis  in,  80 

marriage  during,  77 

mucous  patches  in,  79 

of  tongue,  600 

of  vulva,  772 

primary  stage  of,  77 

quartemary  stage  of,  81 

secondary'  stage  of,  79 

symptoms  of,  77 

svnovitis  in.     [See  Synovitis. ) 

teeth  in,  81 

tertiary  stage  of,  80 

treatment  of,  83 
Syphilitic  alopotna,  79 

arthritis,  492 

bubo,  79 


Syphilitic  chancre,  77 

iritis,  80 

periostitis,  323 
Syphiloderms,  79 

TALIPES,  782 
calcaneus,  785 

cavus,  787 

equinus,  785 

planus,  786 

treatment  of,  operative,  783 

universal  shoe  for,  782 

.valgus,  785 

varus,  784 
Tapping,  155 

of  abdomen,  620 

of  hydrocele,  762 

of  hydrocephalus,  199 

of  joints,  550 

of  ovarian  cysts,  662 

of  pericardium,  240 
Tarsal  bones,  dislocation  of.  550 

excision  of,  in  clubfoot,  783 
fracture  of,  482 
Tarsectomy  in  clubfoot,  783 
Tarsus,  dislocations  of,  550 

fractures  of,  482 
Taxis,  in  hernia,  673 
Teeth  in  syphilis,  81 
Temperature  in  inflammation,  33 

m  tetanus,  66 
Temporo-maxillary  joint,  excision  of,  552 
Tenaculum,  140 

Tendon,  of  Achilles,  tenotomy  of,  in  frac- 
ture of  femur,  466 
in  leg  fracture,  479 

quadriceps,  rupture  of,  472 
Tendons,  contraction  of.    (See  Orthopaedic 
surgery. ) 

dislocation  of,  185 

division  of,  188 

in  fractures,  189,  466,  479 

inflammation  of,  185 

rupture  of,  184 

suture  of,  150,  185,  189 

wounds  of,  184 
Tenosuture,  150,  185,  189 
Tenosynovitis,  185 
Tenotome,  189 
Tenotomy,  189 

correction  of  deformity  after,  189 

for  muscular  spasm,  188 

in  club-foot,  736 

of  stemo-mastoid,  in  torticollit*,  777 
Teratomas,  117 

Terminations  of  inflammation,  33 
Test  for  pa»<,  42 

saliva,  604 

Senn's  hydrogen,  631 
Testicle,  abnormalities  of,  764 

excision  of,  767 
inflammation  of,  765 
injuries  of,  767 
malposition  of,  764 

strapping  of,  765 

tuberculosis  of,  765 
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Testicle,  undescended,  764 

bacillus  of,  65 
Tetanus,  65 

causes  of,  65 
diagnosis  of,  67 

from  ligation  of  umbilical  cord,  65 
hyperpyrexia  in,  66 
opisthotonos  in,  66 
pathology  of,  65 
prognosis  of,  67 
sardonic  grin  of,  66 
symptoms  of,  65 
treatment  of,  67 
Theca,  inflammation  of,  185,  186 
Thecal  cyst,  192 
Thecitis,  185 

crepitation  in,  186 
Thermo-cautery,  158 
Thigh,  amputation  of,  801 
bone.     ( Sec  Femur. ) 
dislocations  of,  541 
Thomas's  hip  splint,  509 
Thoracentesis,  583 
Thorax.     (St'c  Chest.) 

diseases  of,  580 
Thrombosis,  236 

in  phlebitis  261 
Thrombus,  59,  236 

venous,  59 
Thrill  in  aneurism,  290 
Thumb,  amputation  of,  799 

dislocations  of,  540 
Thyroid  body  or  gland,  diseases  of,  587 
excision  of,  590 
hypertrophy  of,  588 
tumors  of,  588 
dislocations  of  the  femur,  541 
Thyrotomy,  574 
Tibia,  deformities  pf,  787 
dishxiations  of,  547 
fractures  of,  472 
Tic  douloureux,  228 
Tissues  in  inflammation,  IW 
Toe,  hammer,  190 

nail,  ingrowing,  182 
Toilet  of  pt?ritoneum,  615 
Tongue,  abscess  of,  601 

biting  of,  in  tetanus,  66 
disea<<es  of,  600 
epithelioma  of,  601 

(I'sophagotomy  in,  602 
excision  of,  602 
gumma  of,  600 
ichthyosis  of,  601 
incision  of,  600 
inflammation  of,  600 
leucoma  of,  601 
psoriasis  of,  601 
syphilis  of,  600 
-tie,  ^iX) 
Tonics  in  inflammation,  38 
Tonsillitis,  603 
Tonsillotome,  603 
Tonsillotomy,  603 
Tonsils,  abscess  of,  603 

bleeding  from,  after  excision,  604 


Tonsils,  diseases  of,  603 

excision  of,  603 

hypertrophy  of,  603 

tuberculosis  of,  603 
Torsion  of  arteries,  254 
Torticollis,  776 
Trachea  dilator,  577 

foreign  bodies  in,  571 

fractures  of,  402,  571 

tube,  576 

tumors  of,  574 
Tracheotomy,  575 

in  fracture  of  larynx,  402,  571 

in  lingual  cancer,  602 

in  wounds  of  neck,  586 
Transfusion,  249 

direct,  249 

indirect,  249 

of  saline  solution,  249 
Transplantation  of  nerve,  225 
Transportation  of  the  injured,  362 
Transudate  of  serum,  30 
Traumatic  aneurism,  274 

inflammation,  18 

delirium  tremens,  230 

neuroses,  2^^3 

peritonitis,  ()19 
Trendelenburg  position,  616 
Trephine,  394 

Koberts's  aseptic,  394 
Trephining,  bone  grafting  after,  394 

for  bone  abscess,  341 

for  brain  lesions,  202 

for  brain  tumors,  216 

for  compression  of  brain,  215 

for  epilejwy,  394 

gold  foil  in.  395 

hemorrhage  during,  396 

in  brain  inflammation,  202 

in  cranial  fracture,  393 

in  osteomyelitis,  329 

in  spinal  fracture,  t^5 

incision  of  dura  mater  in,  395 

of  spine  in  spondylitis,  502 

of   sternum   for   mediastinal  abscess, 
586 

of  vertebne  in  spinal  inflammation, 
221 

operation  of,  393 
Trifacial  nerve,  excision  of,  229 
Trigger  finger,  190 
Trismus,  66 
Trocar,  aspiration,  155 

pericardial  aspirating,  241 
Trusses  for  hernia,  669 

application  of,  669 
Tube,  stomach,  612 

introduction  of,  612 

tracheal,  576,  578 

tracheotomy,  576,  578 
Tubes,  drainage,  for  abdomen,  617 
ghiss,  617 

Fallopian,  diseases  of,  663 
Tubercle  of  joints,  490 

painful  subcutaneous,  100 
Tubercular  abscess,  44 
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Tubercular,  arthritis,  490 

ulcers,  treatment  of,  49 
Tuberculosis,  bacillus  of,  72 

causes  of,  72 

definition  of,  71 

general  consideration  of,  71 

miliary,  71 

of  bladder,  729 

of  cervical  glands  or  nodes,  587 

of  glands,  73 

of  nip  joint,  504 

of  joints,  490,  511 

of  kidney,  718 

of  larynx,  574 

of  lip,  596 

of  mammary  glands,  806 

of  Hacro-iliac  articulation,  503 

of  testicle,  765 

of  tonsils,  603 

of  vertebral  articulations,  495 

of  vulva,  772 

pathology  of,  71 

symptoms  of,  73 

treatment  of,  73 
Tuberculous  lymphadenitis,  269 

ulceration  of  bone,  337 
Tumors,  89 

adenomatous,  108 

bony,  97 

bursal,  194 

cancerous.  111 

carcinomatous,  109 

cartilaginous,  95 

cauliflower,  107 

causes  of,  89 

causes  of  death  from,  92 

circumscribed,  90 

classification  of,  91 

clinical  history  of,  92 

colloid,  112 

changes  in,  113 

congenital,  of  meninges,  198 

cystic,  115 

varieties  of,  115 

definition  of,  89 

difiuse,  90 

encephaloid,  112 

epitheliomatous,  113 

fatty,  95 

fibrous,  93 

glandular,  108 

leio-myomatous,  99 

lymphomatous,  270 

malignant,  90 

mucous  tissue,  98 

muscular,  99 

myomatous,  99 

nasal,  564 

nervous  tissue,  100 

neuroglia,  98 

non-malignant,  90 

of  bladder,  729 

of  bone,  344 

of  brain,  215 

of  intestine,  638 

of  jaw,  599 


Tumors,  of  kidney,  720 

of  larynx,  574 

of  liver,  655 

of  mammary  glands,  810 

of  mediastinum,  586 

of  mouth,  597 

of  oesophagus,  609 

of  omentum,  638 

of  ovary,  659 

of  penis,  771 

of  rectum.  709,  711 

of  stomach,  628 

of  stumps,  795 

of  testicle,  766 

of  trachea,  574 

of  urethra,  756 

of  vulva,  773 

papillary,  107 

pathology  of,  89 

recurrent  fibroid,  106 

rhabdo-myomatous,  99 

special,  93 

sarcomatous,  104 
I  alveolar,  106 

j  giant  cell,  107 

melanotic,  106 
myeloid,  107 
'  round  cell,  105 

I  spindle  cell,  105 

I  scirrhous.  111 

I  secondary,  91 

I  treatment  of,  93 

,  vascular,  100 

Tunica  vaginalis,  hematocele  of,  763 
I  hydrocele  of,  760 

'  excision  of,  763 

I  incision  and  drainage  of,  762 

I  loose  bodies  in,  761 

I  tapping  of,  762 

Tumed-up  nose,  567 
Typhlitis,  640 
Typhoid  condition,  33 

fever,  rupture  or  perforation   of  in- 
testines in,  630 

ULCER,  atheromatous,  283 
callous,  48 

chronic,  49 

closed,  44 

duodenal,  from  bums,  175 

fungous, '^48 

indolent,  48 

mucous,  52 

perforating,  of  foot,  49 

rupial,  80 

syphilitic,  80 

treatment  of,  49 

skin  grafting  in,  49 

venereal,  770 

varicose,  48 
Ulceration,  47 

gangrenous,  56 

of  vulva,  772 

tuberculous,  of  bone,  337 
Ulcers,  definition  of,  47 

general  consideration  of,  47 
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Ulcere,  sloughing,  48 

treatment  of,  plastic  operations  in,  51 
pressure  m,  51 

tubercular,  treatment  of,  52 

varieties  of,  48 
Ulna,  dislocations  of,  537,  539 

fracture  of,  433,  43C,  438,  448 
Ulnar  artery.     (/See  Artery. ) 
Umbilical  hernia,  685 
Union  by  first  intention,  124 

by  second  intention,  124 

of  apposed  granulating  surfaces,  124 

of  divided  nerves,  224 

of  fractures,  deformed,  379 
delayed,  374 
Ununited  fractures,  374 
Urachus,  calculi  in,  615 

patulous,  614,  725 

pervious,  614,  725 
Uranopla.»*ty,  594 
I'reters,  calculi  in,  723 

catheterization  of,  713,  723 

compression  of,  713 

diseases  and  defects  of,  723 

wounds  of,  723 
Urethra,  BoutonniSre  operation  upon. 
{See  External  urethrotomy. ) 

caruncle  of,  756 

catheterization  of,  756,  758 

dilaUition  of,  753 
in  female,  759 

incontinence  after,  759 

examination  of,  749 

fistulip  of,  755 

foreign  bodies  in,  755 

hemorrhage  of,  756 

inflammation  of,  749 

injuries  of,  756 

laceration  of,  408,  756 

malformations,  congenital,  749 

operations  upon,  756 

prolapse  of,  /49 

rupture  of,  756 

stricture  of,  752 

organic  or  true,  752 

tumore  of,  756 

wounds  of,  756 
Urethral  fever,  754 

fiHtules,  755 

forceps,  755 
Urethritis,  749 

clironic  specific,  752 

gonorrlneal,  750 

non-specific,  749 

simple,  749 

specific,  750 
Urethrocele.     (See  I'rethra,  prolapse  of.) 
I'rethrotome,  758 
I'rcthrotoiny,  external,  759 
in  stricture,  753 

internal,  758 

in  stricture,  753 
Urcthro- vaginal  fij>tule,  775 
Irintil  for  vosiral  exstrophy,  726 
Urine,  air  in,  7,'W 

blood  in,  738 


Urine,  chyle  in,  738 

extravasation  of,  756 
incontinence  of,  737 

after   dilatation    of   female  ure- 
thra, 759 

in  spinal  inflammation,  219 

in  vesical  calculus,  732 

of  retention,  736 

true,  737 
retention  of,  736 

in  fractures,  382 

in  spinal  fracture,  382 

in  spinal  inflammation,  219 

in  stricture,  754 
suppression  of,  737 
Uterus,  extirpation  of,  659 
injuries  of,  658 
tumors  of,  658 

fibro-myomatous,  658 

VAGINA,   congenital  abnormalities  of, 
775 
fistules  of,  775 

repair  of,  775 
inflammation  of,  775 
Vaginal  hysterectomy,  659 
Vaginismus,  775 
Vaginitis,  775 

Valgus.     ( See  Talipes  valgus. ) 
Varicocele,  763 
Varicose  aneurism,  278 
arteries,  322 
lymphatic  vessels,  271 
ulcer,  264 
veins,  263 

in  aneurism,  288 
ligation  of,  265 
treatment  of,  265 
Varix,  263 

aneurismal,  275 
aneurismoid,  276 
arterial,  322 
of  spermatic  veins,  763 
of  vulva,  772 
Varus.     (/SVr  Talipes  vanis. ) 
Vegetations.       ( Se*:    Warts  ;     papilloniu  ; 

adenoma  ;  polypus. ) 
Veins,  air  in,  259 

symptoms  of,  260 
coagulation  in.     ( See  Phlebitis. ) 
concretions  in,  264 
diseases  of,  261 
hyi)ertrophy  of,  2r)3 
inflammation  of,  261 
ligation  of,  258 
spennatic,  varix  of,  763 
suturv  of,  259 
varicosity  of,  263 
wounds  of,  258 
Veinstones.     (.See  PhU'lwliths. ) 
Velpeau's  clavicle  bandage.  416 
Venesection,  154.     (See  Bleeding;  blood- 
letting. ) 
in  inrtaniniation,  37 
Ventricle*,  puncture  of,  in  hvdrocephalus, 
199 
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Verruca,  165.     («S5<?  Warts. ) 
Vermiform  appendix,  excision  of,  643 
foreign  bodies  in,  641 
inflammation  of,  640 
perforation  of,  642 
Vertebne,  dislocations  of,  526 
cervical,  526 
dorsal,  627 
fractures  of,  380 

paralysis  in,  381 
pathology  of,  380 
symptoms  of,  381 
trephining  of,  in  spinal  inflammation, 

221 
tuberculowis  of,  495 
diagnosis  of,  498 
symptonis  of,  497 
treatment  of,  498 
Vertical  extension  in  femoral  fractures,  465 
Vesico-vaginal  fistule,  775 
Viscera.     {See  Individual  organs. ) 

abdominal.     (<S^  Abdominal  organs. ) 
Volvulus,  635 
Vomiting  in  hernia,  669 

in  spinal  fractures,  382 
Vulva,  abscess  of,  772 

adhesion  of  lips  of,  772 
chancre  of,  772 
chancroid  of,  772 
elephantiasis  of,  773 
epithelioma  of,  772 
hematoma  of,  772 
imperforate,  772 
inflammation  of,  772 
injuries  of,  773 
lupus  of,  772 
syphilis  of,  772^ 
tuberculosis  of,  772 
tumors  of,  773 
ulcers  of,  772 
varix  of,  772 
wounds  of,  772 
Vulvitis,  772 
Vulvo-vaginal  glands,  inflammation  of,  773 

WARDROFS  method  of  ligation,  301 
Warts,  165 
Washing  out  of  joints,  489 

of  stomach,  612,  623 
Water  bed  in  fractures,  363 
W^eak  ankles,  786 
Webbed  fingers,  781 
Wens.     ( See  Cysts,  sebaceous. ) 
Whalebone  Iwugies,  754 
White  swelling.     (See  Arthritis,  tubercu- 
lous. ) 
Wilson's  cyrtometer,  207 
Windpipe.     {See  Trachea  ;  larynx. ) 
Wiring  of  patella,  472 
Wounds,  121 


Wounds,  arterio-venous,  275 
aseptic  fever  in,  57 
complications  of,  57 
definition  of,  121 
dissection,  129 
dressing  of,  124 
gunshot,  130 
of  abdomen,  614 

gunshot,  614 

stab,  614 
of  arteries,  242,  271 
of  brain,  209 
of  chest,  581 
of  gall  bladder,  655 
of  heart,  239 
of  intestines,  630 
of  joints,  516 
of  kidney,  721 
of  liver,  654 
of  lung,  580 
of  lymphatics,  266 
of  nerves,  223 
of  a?8ophagus,  605 
of  pancreas,  658 
of  pericardium,  239 
of  pleura,  581 
of  scalp,  208 
of  spinal  cord,  221 
of  spleen,  658 
of  stomach,  624 
of  urethra,  756 
of  uterus,  658 
of  veins,  258 
of  vulva,  772 
poisoned,  128 
repair  of,  123 
scalp,  208 

septic  treatment  of,  126 
shock  in,  118 
suture  of,  146 
symptoms  of,  121 
treatment  of,  124 

constitutional,  125 
varieties  of,  121 
Wrist  joint,  amputation  through,  798 

dislocations  of,  539 

excision  of,  555 

fractures  near,  439 
Wry-neck,  776 


X 


-RAYS  in  fractures,  357 
in  locating  bullets,  131 

foreign  bodies,  607 


Y 


-LIGAMENT.      (See  Ligament,    ilio- 
femoral. ) 


y  YGOMA,  fracture  of,  397 
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